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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

PLANS OF OUR 20,000-TON BATTLESHIP. 

In response to the Navy Department's request for 
plans for the 20,000-ton battleship authorized by the 
last Congress, ten designs were submitted. Some of 
them were drawn by private concerns, and the others 
by the Bureau of Construction and Repair. The De- 
partment favors one of the designs drawn up by its 
own bureau, and Secretary Bonaparte has, according- 
ly, recommended its adoption by Congress. 

The greatest interest attaches to this ship. It is our 
answer to the "Dreadnought," a vessel which has come 
to be considered as the type ship for future battleship 
construction. Naturally, comparison will be made with 
that vessel; and in the absence of detailed information 
as to distribution of weights, and the thousand-and-one 
elements which go to make up the total efficiency of a 
ship, it is certain that the Department's plan will be 
subject to much unfavorable criticism. For, on the 
face of it, it will appear to the layman that with 
2,000 tons more displacement, we are building a ship 
that is no more powerful than the "Dreadnought." 

As a matter of fact, our new ship will be just 2,000 
tons, or 11 per cent, more efficient than the British 
prototype. The same arguments with which, in a re- 
cent issue, we urged that the 18,000-ton "Dreadnought" 
must of necessity be superior to the 16,000-ton "Michi- 
gan," will now apply to the question of the relative 
efficiency of our 20,000-ton new battleship and the 
18,000-ton "Dreadnought." Displacement means power, 
either for attack or defense, and if, as we shall see 
below, our new ship carries no more guns, and has no 
greater speed than the British ship, it must inevitably 
follow that those guns are better disposed, more amply 
protected, and the security of the whole ship more 
certainly assured, in the exact proportion of the differ- 
ence in the size of the two vessels. 

Compared with the "Dreadnought," our new battle- 
ship, 510 feet long, is 10 feet longer on the water 
line; has 3 feet more beam, or 85 feet; and is of 20,000 
tons displacement, or 2,000 tons more than the "Dread- 
nought." Her coal bunker capacity is about 400 tons 
less, and her estimated speed the same. She carries the 
same armament of ten 12-inch guns; but her secondary 
battery for repelling torpedo attack is heavier, consist- 
ing of fourteen 5-inch rapid-fire guns, as against about 
twenty 3-inch rapid-firers. 

Judging from the fact that the weights allotted to 
guns and motive power appear to be about the same, 
it 'follows that considerably more weight must have 
been allowed in our new ship to be the most important 
element of stability and protection. Although the belt 
armor of the two ships is the same in its maximum 
thickness,' there is no doubt whatever that the De- 
partment design calls for a continuation of the maxi- 
mum thickness of this armor over a greater length of 
the ship's hull amidships. The belt armor is 8 feet 
in width with a maximum thickness of 11 inches and 
its cross section is uniform throughout the length of 
the belt. Remembering how terribly effective was the 
heavy gun fire of the Japanese against the unarmored 
or lightly-armored ends of some of the Russian bat- 
tleships, our designers are carrying the full thickness 
of the belt armor much farther forward and aft than 
has been usual in previous warships which, of course, 
adds greatly to its weight. 

The side above the main belt armor is protected by 
an upper belt 7 feet 3 inches in width, and of a maxi- 
mum thickness of 10 inches. This belt also carries its 
maximum thickness farther fore and aft than has 
been the usual practice, and serves to afford unusual 
protection to the substructure of the 12-inch gun 
mounts. Furthermore, the side of the ship above the 
second belt is protected by 5 inches of armor, which 
protects the base of the smoke pipes and the majority 
of the guns of the 5-inch battery. Particular attention 



has been paid to the subdivision of the ship, which 
has been so worked out that everywhere three separ- 
ate walls of skin plating will intervene between an 
exploding mine or torpedo and the magazines. 

The guiding principle in working out the hull 
and the armor plan has been the recognition of 
the necessity of making the modern battleship more 
secure against sinking or capsizing, and the larger 
part of the increased displacement of this ship has 
been spent in producing a hull that will stand up 
on an even keel under the prolonged and combined 
attack of the torpedo, the mine, and of 12-inch bat- 
teries of the modern battleship. 

The announcement that the design calls for only ten 
12-inch guns will produce disappointment among those 
people, lay and professional, who delight in the spec- 
tacular; but this battery will be more powerful, or, 
rather, more effective, than that of the "Dreadnought," 
for the reason that all of the guns will be mounted 
along the central axis of the ship, and will be avail- 
able on either broadside. This will enable our new ship 
to oppose to a ship of the "Dreadnought" type a 
broadside 25 per cent more powerful. At the same 
time this is done at some sacrifice of end-on fire, which 
will consist of four 12-inch, as against the six 12-inch 
of the "Dreadnought." 

After all is said and done, it is certain that the 
Department plan will be criticised on the ground that 
the battery is not sufficiently powerful for the ship. 
We understand that among the designs submitted by 
private concerns was one for a battleship 540 feet in 
length carrying fourteen 12-inch guns; but, of course, 
if the greater portion of these guns are mounted in 
broadside turrets, six of them may be masked when in 
action by the corresponding six on the opposite beam, 
and the total broadside available may be no greater 
than that of the Department's plan, in which the ten 
guns, being mounted on the longitudinal axis, are avail- 
able on either broadside. 



SANDY HOOK COAST DEFENSES. 

The invitation by the United States government to 
the members of the American Society of Mechanical 
engineers to pay a visit to that most sacred of all gov- 
ernment reservations, Sandy Hook, was a greatly ap- 
preciated courtesy to one of the most distinguished and 
influential technical bodies in this country. The invi- 
tation was extended in connection with the recent 
convention of the society, and as usual, the government 
treated its guests exceptionally well, $8,000 being ap- 
propriated for the practical exhibition of the working of 
.he many elements of defense in the way of guns, mines, 
mortars, etc., which render Sandy Hook one of the 
most formidable of our seacoast defenses. The seven 
hundred guests of the government were taken down to 
Sandy Hook in a special train of ten cars, and the 
first stop was made at the southerly end of the Proving 
Grounds for the purpose of visiting the great 16-inch 
army gun, the largest and most powerful rifle in ex- 
istence. This piece is still mounted on the temporary 
trial carriage on which it was proved some two or 
three years ago. The gun weighs 130 tons and fires a 
shell weighing 2,450 pounds with a velocity of slightly 
over 2,300 feet per second, and an energy of about 80,- 
000 foot-tons, over 600 pounds of smokeless powder be- 
ing necessary to secure these results. Although it is 
not likely that the gun will be re-duplicated, the piece 
will be permanently mounted at Sandy Hook, and will 
form a very valuable element in its defenses. It may 
be remarked in this connection, that the recent deter- 
mination of the Ordnance Board to abandon the manu- 
facture of guns of high velocity in favor of larger 
guns of low velocity, lends a new significance to the 
16-inch gun, and if it should be decided to adopt for 
this piece the 2,000-foot-seconds velocity, which is to 
be the service velocity of the future, the 16-inch gun 
will become in a sense rejuvenated, and may be con- 
sidered to have before it a long period of future use- 
fulness. Two or three hundred yards to the east of the 
big gun, the visitor were shown two targets represent- 
ing the side armor, backing, and framing of our latest 
armored cruisers and battleships, which have lately 
been erected for the purpose of testing their resisting 
power to the attack of modern shells. It was noticed 
that the targets, instead of facing the guns, have been 
built with their face at a sharp angle to the line of 
fire; and it was explained that this was done in order 
to test the resisting power of the armor when struck by 
shells delivered at an angle 20 degrees from the nor- 
mal. As a matter of fact the majority of the projec- 
tiles which reach a ship strike her obliquely; compar- 
atively few of them are delivered normal to the plate. 

The visitors were next taken down to the massive 
concrete emplacements upon which the various guns 
which are submitted for proof are tried out. Here, two 
rounds were fired at a velocity of 3,000 feet per second 
from one of the latest type of 6-inch rapid fire guns 
mounted on a barbette carriage. The small interval 
of time before the shell struck the water, over a mile 
away, afforded a dramatic illustration of what is meant 
by a muzzle velocity of 3,000 feet per second. Then 
followed five rounds from a. 15-pounder, semi-automatic, 



rapid-fire gun, and three rounds of shrapnel from a 3- 
inch field gun which were timed to explode above the 
water at about 1,000 yards range. As the shots were 
fired to leeward before a 35-mile gale, the sound of the 
exploding shells could not be heard, and the only evi- 
dence that the heavy rain of fragments was being duly 
scattered was the appearance above the water of a little 
white ball of smoke, looking for all the world like a 
puff ball hanging in mid-air. Other tests at this bat- 
tery consisted of the firing of a 4.7-inch siege gun, 
mounted on a long recoil carriage; and a 2.38-inch field 
gun; and ten rounds from one of the famous 1-pounder 
pompom automatic guns. From the spectacular point of 
view, the most interesting exhibition was the firing,, 
with full charge, of a 10-inch rifle mounted on one of 
the Buffington-Crozier disappearing carriages. This- 
mount, whose design is chiefly due to. Gen. Crozier, 
of the Board of Ordnance, who was present to receive 
the guests, is now the standard type of mounting for 
all the heavy guns of the United States coast defenses.. 
The shell struck the water at a range of about 214: 
miles, throwing high into the air a huge geyser of 
water. Ricocheting, it took another great leap of 
fully a mile and a half, when it struck again, throwing 
up another large column of spray, before it Anally 
passed out of sight. 

The party then passed on down the beach to the for- 
midable fort known as Battery Richardson, where a 
large number of 12- and 10-inch guns are mounted on 
the Buffington-Crozier disappearing carriage. After a 
12-inch gun had been raised into battery, traversed, and 
returned to the loading position, Gen. Murray, mount- 
ing the parapet of the emplacement, delivered an 
address in which he contrasted the best firing results- 
obtained in target practice a few years ago with those 
of the present year. Five years ago "the best results- 
that could be obtained with the 12-inch gun were one 
shot in 3 minutes, and the percentage of hits was 50 at 
a range of from 4,000 to 4,500 yards. During the inter- 
vening years, thanks to the admirable system of fire- 
control (that is, the method of locating the target, and 
ranging the guns), the work of our gunners has im- 
proved so greatly that last year more than half of the 
guns fired made a record of 100 per cent in hits, the: 
range has been increased to 4,000 yards, and the aver- 
age time between shots reduced to one minute. 

The visitors then passed on down through the fort to 
another emplacement, where they were treated to an 
exhibition of sub-caliber target practice, in which a 
rifled tube, representing a 1-pounder gun, is placed cen- 
trally within the bore of a 10-inch rifle, and all the 
motions of unlocking a breech, loading, closing the 
breech, sighting, etc., are gone through exactly as 
though a full-weight shell and powder were being used. 

Considerations of expediency prevent any detailed de- 
scription of Fort Richardson, and it must suffice to say 
that the provisions for the safe storage of the powder 
and shells, the arrangement of the lifts for bringing: 
the ammunition up to the guns, etc., are thoroughly up- 
to-date and render this fort one of the most complete 
and formidable of its kind in the world. 

All systems of defense of the entrance to the harbors 
include, in addition to the heavy guns for the attack 
for armored vessels, provisions for sowing the channels 
with the deadly submarine mine. The submarine de- 
fenses of the Sandy Hook channels are particularly 
complete. They are arranged on the electrically-con- 
trolled system, and have been carried out on the lines 
which have been illustrated from time to time in the 
various issues of the Scientific American. By this sys- 
tem it is possible to discriminate in the treatment of 
friend and foe. When a ship strikes a floating mine, an 
electrical contact is made which gives notification to 
the operator within an armored casemate on the shore. 
If the ship be a friendly vessel, it is allowed to pass- 
on; but if not, the operator immediately throws a 
switch and explodes the mine. 

From the mining casemate the visitors were next- 
taken to the hidden mortar batteries, from the crest 
of which they looked down 60 or 70 feet into a series 
of huge rectangular pits, at the bottom of each of 
which were four short, massive, rifled mortars, ca- 
pable of throwing a 12-inch shell to the extreme range 
of 7 miles. For the benefit of the visitors, a salvo 
of four guns was fired with reduced charges, the 
guns having an elevation of about 50 degrees. At the 
word of command there was a reverberating crash, and 
instantly the eye was able to follow the skyward 
sweep of the four projectiles which, keeping the same 
relative four-square position in which they left the 
muzzle of the guns, could be seen soaring into the blue, 
drawing together under the effect of perspective, and 
diminishing until they were lost to sight. A few 
seconds later, after they had described a vast curve, 
whose highest point was a mile and a half above the- 
earth, a cloud of spray thrown up from the ocean 
some three miles distant from the shore marked the 
point at which they fell. The exhibition closed with 
the firing of shells loaded with high explosive or 
with black powder, and the explosion of a power- 
ful land mine. The latter lifted what appeared to 
be a veritable mountain of sand, earth, and broken. 
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timbers high into the air, and afforded a most im- 
pressive demonstration of the destructive power of 
this, the most formidable of all methods of attack. 

♦ ■ » ■ ■» 

NOTES ON RECHARGING OXYGEN GAS TANKS. 

BY RANDOLPH BOLLING. 

In laboratories situated in isolated districts like 
ours, the expense of getting oxygen tanks recharged 
is considerable, the express charges from Sydney, Nova 
Scotia, to New York city and back, plus customs duties 
amounting to about $15 on a small, 15 cubic feet ca- 
pacity tank. This made it highly desirable to find 
some means of securing a supply of oxygen at some- 
thing like reasonable prices. The idea of gas bags 
or gasometers occurred to the writer, but as these are 
at best cumbersome and rather obsolete methods of 
storing gas, and besides none being within a thousand 
miles of our laboratory, it was decided that we our- 
selves, should recharge our tank, which had recently 
become exhausted. The tank was one of those pressed- 
steel cylinders without seams and rivets, and guaran- 
teed to stand a pressure of 600 pounds to the square 
inch, and to hold 15 cubic feet. In Hempel's "Meth- 
ods of Gas Analysis," translation of E. L. Dennis, a 
chapter is devoted to the design of a calorimeter using 
oxygen under very high pressure, the gas being gen- 
erated in a length of iron pipe with suitable couplings. 
This method of Hempel's appeared to be a simple ar- 
rangement and one easy to carry out, so the writer 
decided to use Hempel's apparatus, substituting the 
oxygen tank for the calorimeter bomb. 

To set up the apparatus, a heavy brass coupling 
was screwed to the oxygen outlet of the tank, threaded 
to take an iron T pipe of Vs inch inside diameter. 
Into one opening of the T was screwed a pressure 
gage reading up to 200 pounds. The generator was 
made of a piece of double extra-heavy steel pipe, 2 
feet long by 2 inches diameter, one end closed by a 
steel coupling and a heavy cast-iron plug. The other 
end had fitted to it a suitable reducing nipple and a 
piece of 14-inch pipe 6 feet long, threaded at the end. 
The mixture for generating oxygen was prepared by 
heating one kilo of manganese peroxide for about six 
hours on a thin steel plate over four B'unsen burners, 
in order to burn off all organic matter. I had the 
commercial article on hand, and it was far from pure, 
containing bits of sawdust, roots, and trash very inti- 
mately mixed, and not caring to risk an explosion, I 
took the precaution to get rid of the organic matter. 
After cooling the peroxide, it was all passed through 
a 40-mesh sieve and then mixed with one kilo of 
potassium chlorate, also ground to pass a 40-mesh 
sieve. The chlorate and the peroxide were carefully 
mixed together and 400 grammes weighed off. A small 
portion was then heated in a test tube to test its be- 
havior, and although it sparkled somewhat freely, 
possibly due to a little organic matter still retained, 
I judged it was- .safe enough for use. The generator 
was then all ready to be connected up to the tank; but 
remembering the habit of pipe fitters in lavishly using 
lubricating oil in threading up pipe, I decided to heat 
the generator pipe and the connecting pipe to a red 
heat for a few minutes to get rid of the oil, which if 
mixed with potassium chlorate would cause a bad 
explosion. As I expected, a good deal of smoke issued 
forth, showing that this precaution was necessary. 
After the pipe cooled, a piece of brass gauze about 
•6x10 inches was rolled up loosely and rammed down 
the generator. This is recommended by Hempel as a 
good means of removing any traces of chlorine given 
off, and it also acted as a sort of porous plug to pre- 
vent the chlorate peroxide mixture from falling out 
when the generator was being charged. The apparatus 
now being all ready, the generating mixture of potas- 
sium chlorate and manganese peroxide was poured 
into the generator and the plug tightly screwed on, 
the pipe tapped to settle the powder at the end, and 
the tank with its pressure gage attached was taken 
out into a nearby field, so that if anything went wrong 
an explosion would cause no damage. The tank was 
stood upright on the ground, the pipe connecting the 
generator screwed on, and the needle valve to the 
tank opened. A lot of kindling wood piled around 
the generator was lighted, and then the operator re- 
tired to a safe distance to await results. 

After about twenty minutes the fire burned out, and 
everything being apparently all right, I advanced to 
the apparatus and closed the needle valve on the tank. 
The gage showed 21 pounds pressure. This experi- 
ment showed that the charging could be done in this 
manner with perfect safety, and that a larger weight 
of reagents only was needed to get our tank properly 
charged. The generator was then disconnected from 
the tank, the plug taken out, and the hard, compact 
mass of potassium chloride and manganese peroxide 
dislodged by. a chisel bar. The generator was then 
filled with 800 grammes and the same process repeat- 
ed; this time the needle of the gage showed 65 pounds. 
The connections were examined for leaks under this 
pressure, and as several bad ones showed, the con- 
nections were then unscrewed and coated with a paste 
made of zinc oxide and zinc chloride, which I have 
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found an excellent material for the purpose, and the 
charging was begun again until the gage showed 200 
pounds. It was then decided to stop further charging, 
as this was sufficient gas to last for some time, and 
as we had no gage available reading up to 600 pounds. 
To secure this pressure of 200 pounds it required 2 
kilos of potassium chlorate (commercial), worth about 
$1, and 2 kilos dt manganese peroxide, worth about 40 
cents. The material for fittings and labor cost about 
$1.50, but the generator is good for hundreds of charg- 
ing operations. 

After one has the apparatus made, which is simple 
enough, a boy can charge a tank in two hours. This 
gas was used for carbon determinations in steel, for 
hastening the combustion of graphitic carbon in the 
determination of silicon in pig iron, and also used for 
burning off coke quickly in the determination of ash 
in coals for coke. 

I find this method of charging oxygen tanks safe 
and economical. I have never used more than 800 
grammes of the mixture for generating oxygen, not 
because I did not consider it safe, but on account of 
the size of the generator. No doubt one could calcu- 
late a charge that would fill a tank of a certain ca- 
pacity up to any pressure that the fittings and con- 
nections would stand, but unless the apparatus is 
made of pipe known as the "extra heavy," the pressure 
could not be increased over 200 pounds with safety. 
In these notes I have given an account of my method 
of recharging oxygen tanks and it is hoped it may be 
useful to those chemists similarly situated in steel 
works laboratories. 
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LONG-DISTANCE OCEAN RACE FOR MOTOR BOATS. 

CONDITIONS GOVERNING THE RACE FROM NEW YORK TO 
BERMUDA. 

The conditions for the Long-Distance Ocean Motor 
Boat race from New York to Bermuda, to be held under 
the auspices of the Motor Boat Club of America and 
the Royal Bermuda Yacht Club, for the James Gordon 
Bennett Trophy have just been completed by the com- 
mittee and are as follows: 

Race. — To be from the station of the Motor Boat Club 
of America, on the Hudson River, New York Cfty, to 
stake boat at Bermuda, placed by the Royal Bermuda 
Yacht Club. 

Conditions. — Open to seaworthy motor boats of not 
less than 39 feet over all and not more than 60 feet 
over all. A seaworthy boat is a substantially-built, full- 
decked vessel, having motor power and living accom- 
modations housed in and being equipped with all the 
tackles and appliances necessary to enable her to per- 
form a long passage in open water. 

Propelling Power. — Any form of internal combustion 
motor may be employed for propulsion purposes. 

Fuel. — The committee comprehending that those en- 
tering the race have a thorough knowledge of the fuel 
necessary to make the passage, does not specify any' 
quantity, but same must be sufficient to complete a 
distance of at least one and one-half times the distance 
between New York and Bermuda. No ingredient shall 
be used to increase the power of fuel. 

Sails. — Boats must be equipped with suitable spars 
and rigging to carry sufficient sail to give them steer- 
age way in a moderate breeze. This sail can be spread 
in any shape, but the total area of the canvas must not 
exceed 6 square feet for each foot of over all length. A 
steering sail and storm tri-sail may also be carried. 

Stores and Water. — Stores and water sufficient for 
thirty days must be carried. 

Crew. — No boat will be allowed to start with less 
than five men on board, one of whom shall be a prac- 
tical navigator, one a practical engineer, and at least 
half of each crew must be amateurs. The committee 
earnestly recommends that no member of any crew 
shall be under 21 years of age, and that all members 
of the crew shall have had previous nautical experience. 

Equipment. — A tender or life raft must be carried and 
a ring buoy or life jacket for each member of the 
crew. A full set of navigating instruments, a spare 
compass, sea anchor, oil bag and at least one gallon of 
crude petroleum or other oil, and fire extinguishers 
must be carried. Suitable arrangements for fitting an 
emergency tiller must be made. An assortment of 
spare parts and gear to the satisfaction of the commit- 
tee must be carried. 

Rating. — Will be calculated under the 1905 rules of 
the American Power Boat Association, except that the 
constant used in figuring the horse-power of the two- 
cycle motors shall be 850 instead of 750. 

Time Allowance. — Shall be figured at 50 per cent of 
the American Power Boat Association time allowance 
table. The distance for computation for allowance to 
be on a b£,sis of 650 miles. 

Entries and Measurement. — Entries will be received 
up to twenty days before the start of the race, upon 
blanks which will be furnished by the Secretary of 
the Motor Boat Club of America, 314 Madison Avenue, 
New York City. All contestants must be measured by 
the club's measurer at least forty-eight hours before 
the start. An entrance fee of fifty dollars must ac- 



company entry as a guarantee of good faith, same to be 
returned if boat starts. 

Protests. — Protests covering the rating or eligibility 
of any boat must be made in writing within twenty- 
four hours after the finish of the race. 

Inspection. — All contestants must report at the an- 
chorage of the Motor Boat Club of America, or at such 
time and place as the Regatta Committee shall desig- 
nate; for the purpose of inspection and measurement. 

Start. — The start shall be made from the station of 
the Motor Boat Club of America on Saturday, June 8, 
1907, at 3 P. M. 

The committee reserves the right to reject any entry 
if in the.;-., judgment the boat is unseaworthy or unsuit- 
able for long distance racing, or is deficient in any par- 
ticular. All entries will be accepted subject to inspec- 
tion and approval by the regatta committee previous to 
the start. 

The committee urges strict compliance with the let- 
ter and spirit of the conditions as above stated, and 
will be pleased at any time to inspect plans or boats 
under construction. 



SCIENCE NOTES. 

A remarkable collection of great archeological inter- 
est is to be disposed of in London. This comprises the 
extensive array of Egyptian curios collected by the 
well-known Egyptologist Mr. R. de Rustafjaell, and it 
is of a most complete description. The collection has 
been carefully classified and annotated and affords an 
informative and interesting history of this ancient 
country for a, period of some 6,000 years, from the 
earliest time of the Egyptian nation 4,400 years B.C. 
to the present day. The pre-dynastic era is represented 
by an extensive array of flint implements; the dynastic 
period by sculpture, bronze, pottery, and fresco paint- 
ings; and the times nearer allied to the present by 
numerous personal ornaments, treasures, and trophies 
gathered from Egypt proper, the Sudan and surround- 
ing tribes, including the famous praying board of the 
Mahdi found with the body of the Khalifa after the 
battle of Omdurman, and which is regarded with re- 
ligious awe by the Dervishes, as it is popularly sup- 
posed to have been handed down to their chief through 
successive generations from the great Mahomed. 

The technical professions now demand of their mem- 
bers for the higher planes of successful practise the 
same general educational preparation for professional 
study as that required by the best law and medical 
schools. Without entering into a discussion as to the 
relative merits of the educational work done by the 
small college and by that forming a subordinate mem- 
ber of the university, it is sufficient to say that this 
part of a well-rounded course of professional study 
harmonizes completely with the university system and 
is in fact an essential element of it. Both for techni- 
cal efficiency, therefore, and for the broadest and best 
educational motives the technical school is bound to 
find its strongest development in an environment of 
universal study and investigation. The university 
has long since lost the character, if it ever properly 
had it, of a place where abstractions of learning, sepa- 
rated from the things which only give them life, are 
to be dispensed after the manner of instruction to 
men who are never to deal with the affairs of life. It 
has come to be an intensely practical working agent. 
It is effective and worthy of support only in so far as 
is makes itself felt in the real life of the community. 
If it is to be a true and real center of instruction 
it is imperative that it shall carry knowledge into 
every useful calling, governmental, corporate, or priv- 
ate. The time will soon come, if indeed it is not 
already reached, when it only can prepare men to 
administer and extend in a rational and moral way the 
great industrial activities which at the present time 
form the foundation of the material prosperity of the 
modern world. 

« in» 

OPENING OF THE NEW GRAND CENTRAL TEMPORARY 
STATION. 

The opening of the temporary station, situated on 
the ground floor of the Grand Central Palace Building, 
corner of 43d Street and Lexington Avenue, in this 
city, occurred on Thursday, December 13. 

Prom fifteen to sixteen additional tracks have been 
built in the large excavated area between 44th and 
51st Streets, also between Fourth and Lexington Ave- 
nues, with a further sub-trackage of considerable di- 
mensions. It was a novel sight to see the electric 
smokeless engines move about silently doing switching 
work. Owing to the delay in completion of signals, 
they will not run on the main line for a few days. 

For the time being only the Harlem Division through 
and local trains will use the new depressed yard, 
which, it is thought will greatly simplify operations 
in the old yard. Ninety-seven trains daily will be 
accommodated on this division. The number of other 
trains run into and departing daily from the old sta- 
tion are one hundred and thirty-seven for the New 
York, New Haven & Hartford Railroad, and one hun- 
dred and twenty-six for the New York Central. 
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THE GERMAN MARINE RESEARCH BOAT "PLANET." 

BY HEKRMANN ALBKEOHT. 

His majesty's ship "Planet" started on her first 
cruise on January 21 of the present year. She is fitted 
out richly and most judiciously for her peaceful mis- 
sion. This is to consist not merely of coast measure- 
ments in the South Sea; her commander has been given 
a great scientific programme of work to perform, which 
is to be carried into effect /in part on' the carefully- 
chosen outward passage to the South Sea. The ship's 
route lies by way of St. Helena, Capetown, Madagascar, 
Mauritius, Ceylon, and Batavia. Many of the instru- 
ments and methods of work to be used are among the 
most recent known. 

One task is to investigate the higher atmosphere 
over the ocean. The conditions prevalent here are 
known only through a few observations made in the 
North Atlantic, which go to show that these condi- 
tions are not as simple as theory has heretofore as- 
sumed. A number of kites fixed one above the other 
and attached by lines of fine piano wire are used. 
The movement of the ship alone is sufficient to raise 
the kites in an almost perfect calm, as was shown on 
board the gunboat "Sleipner." The top kite, which 
under favorable circumstances may reach a height of 
20,000 feet, is provided with a meteograph, an instru- 
ment, weighing about 2 pounds, which during the rise 
and fall of the kite, registers the time, temperature, 
dew point, velocity of the wind and air pressure con- 
tinuously, the last of these indicating, at what height 
each registration occurred. The meteograph may be 
carried still higher, to a distance of nearly 47,000 feet, 
by a system of two connected hydrogen balloons, one 
of which inflated more tensely 
than the other, bursts in the 
rarefied air at a determinate 
height, while the other balloon, 
acting as a parachute, carries 
the instrument carefully down 
until the float, which is attach- 
ed to it below, touches the sur- 
face of the sea. The balloon 
remains in the air at a height 
of about 160 feet above the 
float and in this way indicates 
the whereabouts of the instru- 
ment to the ship. Then, 
finally, there are small balloons 
which are liberated without 
instruments and which give in- 
dications by their flight, of the 
direction and force of the wind. 
Since the "Planet" is to cross 
the region of the trade winds, 
monsoon, and calms, most man- 
ifold and interesting results 
are to be expected from the ob- 
servations to be made. 

Other researches lead down 
into the depths of the sea. The 
"Planet" is provided with the 
same deep sea sounding appar- 
atus which was used on the 
German research boats "Vald- 
ivia" and "Gauss." Deep-sea 
measurements are to be made 
at specially interesting points, 
thus on the eastern boundary 
of the great bank which tra- 
verses the Atlantic Ocean in an 

S-shaped course, where the indentation of the sea bot- 
tom below the surface of the sea is greater in some 
spots than the height of the highest terrestrial moun- 
tains. Among the instruments of more recent con- 
struction carried by the "Planet" are a deep-sea man- 



ometer which determines the depth of the ocean from 
the pressure of the water at the bottom, a deep-sea 
water scoop, Richter's dip-thermometers, the mercury 
column of which breaks off on contact with the sea 




For the measurements themselves the new stereo- 
photometric method developed chiefly by Dr. Pulfrich 
is to be employed. Two phototheodolites from the Arm 
of C. Zeiss, in Jena, were mounted on board ship at a 
distance of 156 feet from each other. They are pro- 
vided with two photographic cameras, the plates of 
which may be brought into exactly the same plane. 
The differences between the two pictures obtained at 
the same moment are noted by a special measuring in- 
strument, the stereocomparer, which makes it possible 
to take measurements in all dimensions of the region 
photographed. According to the same method photo- 
graphs and exact measurements of ocean waves are to 
be made on board of the "Planet." 

In order that all the works on board ship may be 
facilitated to the utmost, especially in the tropics, she 
has been provided with large airy staterooms and 
working cabins. The doubts of the vessel's seaworthi- 
ness which her style of construction caused to be 
raised, were completely dispelled by her trial trips in 
the North and Baltic seas. 



Yarious Instruments Used in Deep-Sea Observations. 

bottom and thus allows the temperature which reigns 
here to be registered, and the scoop made according to 
the ideas of the. Prince of Monaco, by means of which 
about a quart of the sea bottom material may be ob- 
tained. There are also instruments on board to de- 





A Phototueodolite 
Lengths and 



for Measuring Wave 
the Coast Line. 



Deep-Sea Sounding Apparatus for Capturing 
Specimens of Deep-Sea Life. 



termine the percentage of salts, the color and the trans- 
parency of sea water, others to determine the per- 
centage of gases, phosphoric acid, silicic acid, and 
plankton, the finely-divided organic material which rep- 
resents the primordial nourishment in the ocean. 



Formation of Fine Pearls. 

Mons. Seurat has just returned from a. mission in 
Oceanica, says L'lllustration, where he made a special 
study of the method of formation of fine pearls. His 
conclusions shed new light upon a question hitherto 
rather obscure, and seem to indicate the way to be 
taken for the artificial production, of the natural pearl. 
While the Hindoo legend attributes the origin of the 
pearl to the fall of a drop of dew into the bosom of 
an oyster gaping in the sun, modern scientists have 
long believed that the pearl results from a secretion 
consequent upon the irritation 
produced upon the nerves of 
the mollusk by the introduction 
of a foreign substance, a grain 
of sand or other. For a long 
time the Chinese and the Jap- 
anese have thus manufactured 
so-called genuine pearls. They 
introduce into the very heart 
of . the oyster small bodies, 
around which another gradual- 
ly comes to model itself. At- 
tempts of this sort have been 
made in France. But it seems 
to be admitted that the concre- 
tions thus obtained are not 
pearl, they are.mere mother of 
pearl. According to another 
theory, a certain disease of the 
oyster determines the forma- 
tion of calculi or "stones," 
which an equally morbid se- 
cretion envelops in pearl-mat- 
ter. A good many pearls from 
Ceylon inclose .a minute nu- 
cleus, the presence of which 
agrees with this theory/ But 
all pearls do not present this 
phenomenon; the theory must 
therefore be discarded. 

A parasitic origin appears to- 
day as good as demonstrated. 
Already Prof. Raphael Dutlois 
had attributed the formation of 
pearls in the mold to the pres- 
ence of a larva. During his 
stay in the Gambier Islands 
(1902-1904) Mons. Seurat decalcified pearls and he 
found at the heart a nucleus not formed by a "stone," 
but by the worm of the tyloceplialum, which is a para- 
site of the oyster. At the same time it was noticed 
that the majority of pearls gathered loose in the oys- 
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ters of Ceylon contained the remains of a worm. On 
the other hand, it is known that certain larvae hatched 
in the cells of any given animal can continue their 
evolution only by passing into the stomach (if one 
may thus express oneself) of some other animal. The 
best known example of this phenomenon is furnished to 
us by tape-worms. Now in the present state of micro- 
biological science it is accounted that this parasite of 
the oyster must accomplish its development in the 
eagle-ray, which pierces the oysters with its spine in 
order to imbibe the larvae which prey upon it, and 
among these last the larvae of the pearl. The knowl- 
edge of these facts therefore would allow contriving 
a process for supplying the oysters with the valuable 
larva while preserving them from the attacks of the 
eagle-ray. Mons. Seurat thinks it well to call attention 
to the fact that it is not the parasitic organism of 
the heart which causes the pearl to live and die. Ac- 
cording to him the pearl tarnishes on contact with 
sweat and other secretions, with dirty or soapy water; 
it is restored by having the superficial layer dissolved 
in an acid, which constitutes a delicate operation. Gas- 
tric juice possesses for this purpose peculiar properties 
well known to California ladies who have their tar- 
nished necklaces swallowed by hens whose digestion is 
carefully watched. These assertions of a scientist 
scarcely agree with the often-received idea that fre- 
quent contact with the skin of a pretty woman is 
required to preserve the "water" of pearls. We might 
at most "distinguish" and assume that certain shoulders 
possess the same properties as the stomach of hens. 



More than eight years have elapsed since China 



THE REBUILDING OF THE CAMPANILE AT VENICE. 

The group of photographs which we publish, show- 
ing the progress of the work of reconstructing the 
campanile at Venice, affords gratifying evidence of the 
fact that this most prominent feature in the best- 
known views of Venice is destined at an early date to 
lift once more its tall and stately beauty into the blue 
Venetian sky, as it had done for over one thousand 




injured, and it will form the core or nucleus of the 
new foundations. That the substructure of the new 
tower will be absolutely secure against uneven settle- 
ment, and probably against any settlement whatever, 
will be evident from a consideration of the methods 
adopted to enlarge and solidify the foundation, all of 
which will be clear from a study of the accompanying 
vertical section through the foundations and the lower 
portion of the tower. In the first place, then, the total 
weight of the structure, because of the more modern 
method adopted in its construction, will be largely re- 
duced, and at the same time the total area of the 
foundation has been about doubled. This has been 
effected by driving around the old piling, which was 
only 7 feet in length, several inclosing rows of pil- 
ing, all of which will be 15 feet in depth. These piles 
have been put down in close contact with each other, 
each succeeding row being driven snugly against the 
one preceding it, the piles being driven from the out- 
side toward the center, with the object of compacting 
the clay underlying the present foundation, and thus 
giving them additional support. In the square of new 
piling there are in all 3,000 piles. They were cut off 
at the same level as the old piles. The outside courses 
of the old foundation masonry were then removed for 
a certain distance inward over the old platform, and 
entirely new masonry has been built around, this core, 
extending out over the whole area of the platform. It 
will be seen from this description that the question 
of future subsidence has, in all human probability, 
been entirely removed. Above the street level, the 
foundation is carried up in five steps to correspond 
with the five steps which, when the building was orig- 



Madonna and Child, Restored from 1,600 
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The Restored Foundations, Ready for the Erection of 
the Brickwork. 



Three of the Statues from the 
Logetta; Now Restored. 



Sectional View of the New Foundations, the Logetta and 
the Lower Portion of the Tower.* 
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The Fine Balustrade of Gai in the Logetta. 



The Celebrated Logetta and the Base of the Campanile Before It Fell. 
Note the Cracks in the Wall. 



THE REBUILDING OF THE CAMPANILE AT VENICE. 



granted to France a concession to build a railway from 
the Tonkin frontier to Yunnan Fu, the capital of the 
southwestern province, a distance of about 280 miles. 
Labor and climatic difficulties, as well as a change, in 
1904, of the original trace of the line, have had much 
to do with the delay, but work is now proceeding all 
along the new route, and it is expected that the rail- 
way will be open as far as Mengtzu in 1907, and be com 
pleted to Yunnan Fu, the terminus, in 1908. 



years previously to the occurrence of its fall in 1902. 
It is gratifying to know that the reconstruction of 
the tower, at least as far as its external appearance is 
concerned, is to be entirely in accordance with its 
original lines and dimensions. The. structure was 322 
feet in height, and it was built on a foundation of 
closely-driven piles, upon which was laid a foundation 
of solid masonry some 15 or 16 feet in depth. When 
the campanile fell, this foundation masonry was not 



inally completed, showed above the level of the square. 
In building the walls of the tower, the original plans 
will be followed with great fidelity, and the internal 
spiral pathway will be retained; but for the conven- 
ience of the public an electric elevator will be built in 
the center of the tower. Fortunately, the authorities 
were able to recover from the mass of debris all the 

♦The short piling is the original work; the longer piling and new 
masonry has been added during the recnnstrnciioo. 
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more valuable and essential fragments of the tower, 
including the remains of the ancient Loggetta, the 
golden angel which crowned the summit, and the bell. 
Fortunately, the statuary and the bronze gates were 
also recovered, and have been restored with great 
fidelity. The statue of the Madonna, which was broken 
into over sixteen hundred fragments, has been restored 
with such skill that it is impossible to believe that it 
could have been once so apparently. hopelessly damaged. 
Apart from, the fact that the campanile is being sub- 
jected to such a faithful restoration, it is gratifying 
to know its fall has proved to be of widespread benefit 
in the note of warning which it has sounded and the 
careful investigatiun which it has produced as to the 
dangerous condition of many of the ancient and famous 
buildings of Europe. A large number of the more cele- 
brated churches of Veniee have been carefully exam- 
ined as to the condition of their foundations; and their 
repair and strengthening is in the hands of competent 
architects and engineers. As an interesting instance 
we may quote that of the church of San Giovanni e 
Paulo, whose sinking foundations are being inclosed by 
a cofferdam of piling and concrete, which as. being so 
put in as to inclose the clay beneath the church and 
prevent any further displacement.- Another noteworthy 
work of preservation is that which has been done. on 
the campanile of the church of San Stephano, which is 
8 feet out of perpendicular in its total height of 203 
feet. In this case a massive buttress carried on a 
foundation of screw piles was built; and it is not only 
preventing further displacement in the original direc- 
tion, but is apparently having the effect of carrying the 
tower back to the perpendicular — a result which is 
probably due to the continued sinking of the older pil- 
ing, while the more firmly-embedded screw piling re- 
fuses to yield, and tends to tilt the tower back to the 
vertical. Incidentally we would draw attention to the 
fact that the screw piling may now be carrying a much 
heavier load than was intended.; unless in- 
deed the contingency was provided for. For 
our photographs and much of our informa- 
tion we are indebted to A. Tivoli, of Venice. 

*-•-* 

Harnessing the Victoria Falls. 

BY OUR ENGLISH CORRESPONDENT. 

Some weeks ago we drew attention in the 
pages of the Scientific American . to the 
scheme that had been formulated for har- 
nessing the Victoria Falls on the River 
Zambesi for the purpose of supplying the 
Rand goldfields with a cheap supply of elec- 
tricity in bulk for lighting and power pur- 
poses. At that time the project was some- 
what nebulous, but now it has assumed defi- 
nite form and preparations are being hast- 
ened forward for receiving the necessary 
powers from the South African government 
to permit the work to proceed without delay. 
When the project was first mooted it was 
realized that owing to its colossal nature -it 
would have. to be carried out upon absolutely 
new lines since the transmission of the elec- 
tricity from the Falls to the Rand was over 
a greater distance than had ever before been 
attempted. Consequently in view of the various engi- 
neering and electrical problems and difficulties with 
which such a project would be confronted it "was de- 
cided to form a powerful and cosmopolitan Commission 
for the purpose of investigating the idea in all its 
phases and details. This commission comprised Sir 
Douglas Fox & Partners and Sir Charles Metcalfe, the 
eminent engineers associated with the late Mr. Cecil 
Rhodes' various railroads; Mr. Ralph D. Merson, of 
New York, who has been associated with the Niagara 
power schemes; Prof. Andrg Blondel, of Paris; Dr. 
Edouard Tissot; Monsieur Thury, of Geneva; Prof. 
Klingenberg, of Berlin; Mr. G. A. Hobson; Mr. Arthur 
Wright; and Mr. A. W. K. Pierce, who discussed the 
main problem, while the work of distribution -at the 
Rand terminus of the line was investigated by the 
forerilost engineers of the Allegemeine Electricitats- 
Gesellschaft of Berlin, who have been intrusted with 
the contract. 

In this undertaking the power is to be transmitted 
over a distance exceeding 600 miles. From a theo- 
retical point of view there is no limit to the distance 
over which power can be transmitted, other than those 
of losses involved in the transmission, which in them- 
selves constitute an important factor. But in the ma- 
jority of cases, however, other considerations have to 
be taken into account, such as the configuration of 
the country and its obstruction to the erection of the 
cables; climatic conditions both normal and abnormal 
and their influence upon the maintenance of the line. 
In this instance the conditions prevailing are unique 
and conducive to the successful attainment of the 
project. Between the Falls and the Rand the country 
throughout the 600 miles is practically level, mostly 
uninhabited, and fairly ODen. There are no mountains 
to negotiate and no forests or swampy stretches to 
penetrate. The weather is remarkably equable, violent 
storms, blizzards, and other such natural visitations 



being quite unknown, while it is also immune from the 
effects' of volcanic disturbance. In regard to the Falls 
themselves, the scheme has a more promising outlook 
than prevails at Niagara, where during the winter sea- 
son and early spring numerous and severe troubles are 
caused by the presence of ice. The only fluctuations 
to which the Victoria Falls are subject are the differ- 
ences in the .river level and the attendant volume of 
water during the dry and rainy seasons respectively, 
but which in themselves do not offer any obstacle to 
the obtaining of an adequate supply for the purpose in 
view. 

The power house in which the generating plant Is 
to be installed is to be located at the foot of the Falls 
near the water's edge 350 feet below the ledge over 
which the river plunges. The intake will consist of a 
small canal deviating from the river a short distance 
above the Falls on the northern bank, and delivering 
at a convenient spot near the top of the gorge at the 
first or second bend of the river, since after tumbling 
over the gorge the river continues its course through a 
very zig-zag canon for a considerable distance. The 
question as to what pressure the current shall be 
transmitted has not been definitely determined, but 
Mr. Mershon has suggested a potential of 150,000 volts..- 
The cables themselves will be suspended upon steel 
towers placed at intervals of 1,000 feet to the outskirts 
of Johannesburg. 

The question of possible failures in the supply aris- 
ing from transmission breakdowns has been amply con- 
sidered and adequate arrangements for guarding against 
inconvenience from this cause are to be made/- Mr. 
Fox's solution of this problem is to construct a reserve 
or secondary hydraulic generating accumulator near 
the Rand which would have a twofold object. In the 
"first place, in the event of the transmission line break- 
ing down there would be immediately available a con- 
tinuous supply of power which would be sufficient for 



stitute electric power when the scheme is completed 
upon economic grounds, a consummation which has 
hitherto been impracticable owing to the high tariff 
at present prevailing on the Rand for electric energy. 
The engineers of the undertaking point out that the 
conditions attending the supply of electric current to 
the Rand are unique. In the first place the load factor 
will be abnormally high as compared with that prevail- 
ing at power stations in other parts of the world: 
This is attributable to the fact that pumping and mill- 
ing are carried out continuously without any cessation 
night and day. 




Erecting' the Brickwork' of the tampanf/e. ' The Royal Palace at the 
Rear Has Been Completely Restored. 



all requirements during the time occupied in the repair 
of the failure, and secondly the conservation of energy 
during such periods as the full power is not taken by 
the various industrial concerns to which the supply is 
carried. This arrangement, it is pointed out, would 
possess many distinct advantages. It would enable the 
electrical working of such a long transmission as ^this 
to be made less difficult, as there would be a constant 
load factor imposed upon the line. Moreover, should 
the breakdown be more serious than anticipated, the 
supply from this accumulator would be in every way 
sufficient until the emergency steam-turbine generating 
plant situated in Johannesburg itself could be got to 
work. This steam-turbine generating station, the con- 
struction of which is to be commenced at once, is to 
have an initial capacity of 20,000 horse-power, exten- 
sions being easily possible as the supply develops. The 
utilization of the accumulator as a standby in case of 
accident to the main supply system from the Falls dis- 
penses with the necessity of keeping this steam station 
constantly under steam, which would be a highly ex- 
pensive matter, since the calls upon it might be few 
and far between. When intimation is received that a 
failure has developed in the main supply the reserve 
hydraulic accumulator would take over the supply 
until steam was raised in the Johannesburg station, 
which preparations would occupy about twelve hours. 
By means of this extensive power scheme it will be 
possible for the mines to obtain their requisite power 
at a saving of 40 per cent. At present there are only 
two small generating plants in Johannesburg of 4,000 
and 4,700 horse-power respectively, the latter of which 
the promoters of this enterprise have already acquired. 
Nearly all the mines are at present operated by steam 
power the aggregate capacity of which is 281,099 horse- 
power. The greater part of this steam plant will be 
abandoned as many of the largest and wealthiest min- 
ing companies have signified their willingness to sub- 



Bucknall's Long Balloon Voyage. 

The longest balloon voyage of the year has just 
been accomplished by Mr. Leslie Bucknall, the well- 
known English aeronaut. Starting from London, he 
crossed the Channel, passed over France for a long dis- 
tance, entered Switzerland and landed at Veney, on the 
shore of Lake Leman. About 472 miles is the esti- 
mated distance of the trip, the greatest covered during 
the present year. Accompanied by Mr. Spencer, he 
started on the 27th of November, at 9.30 A. M., from 
the Wandsworth gas works in the suburbs of London 
on board his new spherical balloon, "Vivienne IV.," 
which gages 2,615 cubic yards. He carried. 500 kilos 
(1,120 lbs.) of sand on board. The wind blew strongly 
from the northwest, so the aeronauts were confident of 
being able to cross the Channel, and sailed first toward 
Folkestone, on the Channel coast, then crossed over 
at a good speed, coming over France at Touquet, and 
passing then over Amiens, Rheims, Chaumont and pro- 
ceeding .to- the eastern trontier came to Switzerland 
and crossed the snow-covered Jura chain which lies at 
an altitude of 4,920 feet between Lakes Neuchatel and 
Leman. The balloon reached the shores of Lake Le- 
man, and passed over this country during the night. 
At midnight Mr. Bucknall came over the lake and haTl 
before him the high peaks of the Bernese 
Alps, of which the Diablerets reaches an al- 
titude of 10,660 feet, without much chance 
of passing by the Rhone valley by way of 
St. Maurice, so that he gave up the idea of 
crossing into Italy and landed on the shore 
of the lake at Veney at 1.30 A. M. This trip 
seems to be the best one which has. yet been 
made from London, and as will be noticed, 
he made a very high speed. The new balloon 
of 2,615 cubic yards was built this year at 
Paris by Emile Carton, and this was its 
second trip only. It is one which Santos 
Dumont used on the occasion of the Gordon 
Bennett Cup race starting from Paris, and 
as will be remembered it was fitted with two 
horizontal propellers mounted on the basket 
and driven by a petrol motor. Santos Du- 
mont caught his arm in the mechanism and 
was obliged to alight. 

After the occurrence of this mishap he did 
not continue experiments in ballooning and 
turned over the "Two Americas," as it was 
called, to Mr. Bucknall, who baptized it "Vi- 
vienne IV.," this being the fourth balloon in 
the series he possesses, these gaging 1,560, 
1,950, 2,015, and 2,615 cubic yards. 

mn — — — 

One Tunnel to Brooklyn Open. 
The headings of the north tube of the pair of sub- 
way tunnels that are being built from the Battery to 
the foot of Joralemon Street, Brooklyn, came together 
near the middle of- the East River at 2.35 o'clock on 
the afternoon of December 14, 1906, thus forming the 
first underground ' passage between the boroughs of 
Brooklyn and Manhattan. 

For more than three years ■ the two gangs at work 
on each end of the tunnel have been boring their way 
toward each other, through rock, sand and schist, and 
when they came together it was almost like the meet- 
ing of the rims of two tumblers held in a person's hand. 
The men in the north tube had been working with 
might and main ever since December 8, when the engi- 
neers drove a 10-inch pipe' through the 65 feet of 
earth that separated the two shields. That was done 
so that the levels might be checked, but even without 
that precaution the shields, it was said, would not 
have miscarried noticeably. 

President Roosevelt Receives the IVofoel Peace Prize. 

The Nobel Peace Prize has been awarded by the 
Norwegian Parliament to President Roosevelt. In a 
short speech the President of the Parliament, Gunnar 
Knudsen, said what had especially attracted the atten- 
tion of the world was President Roosevelt's efforts to 
end the war between Russia and Japan. The amount 
of the Nobel Peace Prize will be given to trustees to 
be used as a fund to be expended for the purpose of 
bringing together at Washington representatives of 
capital and labor to discuss industrial problems with 
a view to promoting a better understanding between 
employers and employees. The committee of six in 
charge of the fund will be called "The Industrial Peace 
Committee." 
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Southern Storms. 

To the Editor ot the Scientific American: 

In your issue of the 24th instant you print an inter- 
esting article on the great storm of September 26-27 — 
the West Indian hurricane of that date. The enor- 
mous damage done at the same time to the timber, 
cotton, and other crops, as well as buildings in this 
State, was not due to this storm at all, but to another 
which blew from the opposite direction, i. e., northwest, 
as is shown by the thousands of trees broken, which 
all point to the southeast. There were two storms, one 
from southeast to northwest and the other from north- 
west to southeast, their edges meeting or overlapping 
about the eastern boundary of this State. Such occur- 
rence must be very rare. 

One result of the storm in this neighborhood has 
been the almost total extinction of the English spar- 
row, but unfortunately mocking birds, red birds, and 
others suffered in proportion. A large number of 
quail also have been killed. J. Wilmoth. 

Wortham, Miss., November 25, 1906. 



Brain Anatomy. 

To the Editor of the Scientific American: 

The article "Wanted, Brains to Dissect," over the 
signature of James M. Boady, states "that the school 
of anatomists who follow Spitzka have inaugurated 
a new era in brain anatomy by calling attention to 
the important function of the great bundle of trans- 
verse fibers — the corpus callosum — as an index to the 
intelligence of the race or individual." 

"Salvarona," a professor of psychology and author 
of the "Wisdom of Passion" and other publications, 
member of the Society of Psychological Research, 
etc., says "that it is not gray, red, yellow, or pink mat- 
ter that has to do with it at all, but the spiritual, 
mental, and psychological substances, forces, and mo- 
tions which operate through the brain matter, as a 
condition." 

That the "Rolando" suture is the locality of muscu- 
lar motion he learned from Prof. James of Harvard 
ten years ago, and that the frontal lobes of the brain 
are concerned in the higher intellectuality has been 
taught for decades. Both Boady and Spitzka, as well 
as the old anatomists who cling to the "gray matter," 
miss the point. It is the spiritual, mental, and psy- 
chological substances, forces, and motion, which op- 
erate through brain matter. Dr. James B. Candy. 

Langhorne, Buck, Pa., November 12, 1906. 



Roads for Automobiles. 

To the Editor of the Scientific American: 

Your recent editorial article on the subject of 
"Roads for Automobiles" was read with much'interest 
and profit. 

Here in Kentucky, in Payette County, of which 
Lexington is the county seat, are some very fine roads 
for motoring. These roads are the old turnpikes re- 
constructed within the last three or four years with 
the steam roller, using broken limestone for material 
with a top dressing of the finer screenings. Crude 
oil from the Kentucky Ragland fields is then applied, 
making a road almost entirely free from mud or dust. 
When first put on, the oil sticks to vehicles and cloth- 
ing and is quite disagreeable, but after a few days' 
sunshine the road becomes about as smooth and clean 
as asphalt, and further injury to vehicles or clothing 
cannot be discovered, and the road surface is bound 
so firmly and compactly together that the wear of 
motor traffic seems negligible. So tough is this ma- 
terial that the suction of motor tires has no effect 
on it. One application of oil a year is sufficient to 
keep the road in excellent condition. 

I believe there are no finer motor roads in America, 
and no doubt they could be profitably studied by 
engineers interested in the construction of such roads. 

B. L. Banks. 

Richmond, Ky., November 7, 1906. 



Tile Current Supplement. 

In the effort to meet the present imperative demand 
for a satisfactory railway motor coach a rather large 
number of constructions have been developed. The 
latest of these, the Kobusch-Wagenhals steam motor 
coach is described in the opening article of the current 
Supplement, No. 1616. The car is driven by steam. 
Count von Zeppelin, in a very thoughtful paper, gives 
his views on dirigible airships and enunciates the the- 
ory upon which the several craft which he has built 
have been designed. Major E. Stassano writes on the 
electro-thermal metallurgy of iron. Inasmuch as he is 
one of the foremost authorities on the subject, his 
essay will be read, no doubt, with interest. Mr. B. 
S. Bowdish contributes a pleasantly-worded article on 
the Weed Fields, in which he describes those wonders 
of our meadows which are commonly passed unno- 
ticed. Mr. Willard L. Case's article on gas as a source 
of power, is concluded. The scientific control ot boiler 
furnaces is a means of obtaining a high factor of 
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efficiency and economy, is a necessity to which steam 
users are keenly alive. Although various devices have 
been designed for analyzing the gases in boiler flues to 
determine the quantity of C0 2 which they contain, none 
is more interesting than that which is described in 
the current Supplement under the title "The Ados 
Automatic C0 2 Recorder." Sir Francis Galton writes 
on the measurement of resemblance and proposes a 
scientific apparatus for measuring the similarity be- 
tween two human beings. 
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Thirty-six New Variable Stars. 

In the course of the study, by Miss Leavitt, of the 
distribution of variable stars, the majority of the vari- 
ables discovered have been fainter at maximum than 
the tenth magnitude. This is owing to the long ex- 
posure of the plates, taken with the 24-inch Bruce 
telescope, which have been used. Not only is the num- 
ber of faint stars on these plates very great in pro- 
portion to that of stars brighter than the tenth magni- 
tude, but the discovery of variations among the 
brighter stars is, perhaps, disproportionately small be- 
cause their images are so large that only striking vari- 
ations are noticeable. Since the beginning of this 
work, it has been felt that the plates taken with the 
one-inch Cooke lens, which cover a region of the sky 
30 deg. square and show stars of the eleTenth magni- 
tude and brighter, would furnish a valuable means of 
discovering the brighter variables. In January, 1905, 
four of these plates, having centers in R.A. 16h., dec. 
45 deg., were superposed. The positive used was very 
dense, and not well suited for the purpose of discover- 
ing variables, for which a thin positive is now always 
used. The six known variables RS Libras, RU Libras, 
RZ Scorpii, RS Scorpii, RR Scorpii, and RW Scorpii 
were rediscovered, however, together with the planet 
Uranus. No new variables were found, and owing to 
the pressure of other work, the examination of plates 
belonging to the map of the sky was only recently 
resumed. The region selected was that covered by a 
plate which has its center in RA. 12h., dec. 60 deg. 
The nebula in Carina and the "Coal-Sack," which had 
already been examined on Bruce plates of long ex- 
posure, are seen on these plates. Six photographs 
were compared, and thirty-six new variables were dis- 
covered, besides Nova Velorum, announced. The six- 
teen known variables, S. Carinas, RX Carinas, U Carinas, 
RS Centauri, W Centauri, R Crucis, R Muscas, S 
Crucis, RV Centauri, 131,360, 102,458, 103,260, 104,057a, 
104,758, 105,160 and 125,564 were rediscovered, the last 
six having been originally found on Bruce plates and 
recently announced. In the entire region, within 15 deg. 
of the center of the plates, there are twenty-five known 
variables brighter, at maximum, than the tenth magni- 
tude, omitting 7] Carinas, the suspected variable T 
Carinas, Nova (RS) Carinas, Nova Velorum, and RT 
Carinas which is too much involved in the nebula to be 
found by this method. The nine variables which might 
be found on these plates but were not rediscovered, 
are Z Carinas, Y Carinas, RZ Carinas, S. Muscas, T 
Crucis, U Centauri, 104,265, 130,656, and 130,763. It is 
believed that an examination of ten good plates of any 
region, suitably distributed as to time, may be regarded 
as thorough, though no examination can be exhaustive. 
It may be considered satisfactory, therefore, that on 
six plates, sixteen out of twenty-five known variables 
were rediscovered, while thirty-six new ones were 
found. This indicates that there may be from seventy 
to eighty variable stars in the region, which are 
brighter at maximum than the tenth magnitude. 

To Our Subscribers. 

We are at the close of another year — the sixty-first 
of the Scientific American's life. Since the subscrip- 
tion of many a subscriber expires, it will not be amiss 
to call attention to the fact that the sending of the 
paper will be discontinued if the subscription be not 
renewed. In order to avoid any interruption in the re- 
ceipt of the paper, subscriptions should be renewed be- 
fore the publication of the first issue of the new year. 
To those who are not familiar with the Supplement, a 
word may not be out of place. The Supplement con- 
tains articles too long for insertion in the Scientific 
American, as well as translations from foreign period- 
icals, the information contained in which would other- 
wise be inaccessible. By taking the Scientific Amer- 
ican and Supplement the subscriber receives the bene- 
fit of a reduction in the subscription price. 



Dr. William Brooks Honored. 

Dr. William R. Brooks, director of the Smith Observ- 
atory and professor of astronomy at Hobart College, 
has been awarded a medal and diploma by the Astro- 
nomical Society of Mexico for his discoveries of twenty- 
five comets. Besides many other prizes, this is the 
twelfth medal conferred upon Prof. Brooks. Among 
these were medals from the Astronomical Society of 
the Pacific, a special gold medal from the International 
Jury of the Columbian Exposition, and the Lalaride 
prize medal from the Paris Academy of Scienc.es, be- 
stowed, in the words of the award, "for numerous and 
brilliant astronomical discoveries." 



CONTROLLING THE COLORADO RIVER AND SALTON 
SEA. 

The recent announcement that the engineers had 
succeeded in November in damming up the break in 
the banks of the Colorado River, and the more recent 
dispatches from the west stating that the river has 
again broken through its banks and was flowing into 
the Imperial Valley, have concentrated public atten- 
tion once more upon the stupendous struggle between 
the forces of nature and ingenuity and resourceful- 
ness of man which the Saltan Sea catastrophe has pro- 
duced. The huge gap, several thousand feet wide, 
through which the Colorado for many months has been 
emptying its waters into the depression of the Salton 
sink, has Anally been closed by a dam, whose construc- 
tion and the methods adopted to facilitate rapidity in 
its erection form a story of the greatest interest. 

The readers of the Scientific American have been 
made familiar with the conditions of the Salton Sea 
• disaster in a series of articles which appeared in the 
spring of the present year. We now present some pho- 
tographs, taken during and after the completion of 
the dam, which, with the accompanying diagrams, will 
serve to make the situation perfectly clear. 

The great natural depression, known as the Salton 
sink, once formed a portion of the ocean bed. Proof 
of this is found in the vast deposits of salt, the har- 
vesting of which forms, or did form before the present 
inundation, an important industry. The term "sink" 
has been given to all that portion of the Colorado 
desert which lies below sea level; the Salton Sea is 
that portion of the sink which is at present covered 
with water. Within a recent period, measured geo- 
logically, the sink formed a portion of the Gulf of 
California; but the Colorado River, which brings down 
annually enormous quantities of silt, in the course oj 
time so greatly broadened and rais'ed the delta at it* 
mouth, that the Salton basin was eventually cut off 
from the sea by a mass of silt, which now extends td 
a height, in places, of 40 feet above sea level. With 
the shutting out of the sea the inclosed waters of the 
Salton Sink gradually evaporated, until, in the course 
of ages, it had been reduced to its present dimensions, 
or rather the dimensions it had before the recent inun- 
dations commenced. 

The alluvial deposits of the Imperial Valley are 
found to be, when irrigated, exceedingly fertile, and 
the present trouble has grown out of the efforts which 
were made to lead a portion of the waters of the Colo- 
rado River into the Imperial Valley for purposes of 
irrigation. In 1901 these operations were started by 
the dredging out of about ten miles of the channel of 
the Alamo River, which is shown on the accompanying 
map of the district, as running from the main stream 
of the Colorado in a general westerly direction. The 
canals and its waterways embrace about 100,000 acres 
of land; and so productive have the irrigated lands 
proved to be that there are at present about 12,000 
people residing in the district, which is covered with 
prosperous farms. The mouth of the diversion chan- 
nel, however, became so choked up in the course of 
time by silt brought down by the Colorado River, that, 
in preference to dredging out the canal, the irrigating 
company excavated a new channel from the river td 
the canal at the point marked on the accompanying 
map "Intake No. 3." This work was completed in 
November, 1904. The original ditch was about 50 feet 
in width, but the rush of waters due to a flood of the 
Colorado quickly cut a wider and deeper channel, with 
the result that more water flowed into the canal than 
could be used in the irrigation system, and the sur- 
plus, following the Alamo channel, flowed on into the 
Salton sink, which began to rise and spread out over 
the adjacent country. At times the increase in the 
depth of the Salton Sea has been as high as 3 inches 
in twenty-four hours. The salt industry has been prac- 
tically ruined, and the irrigated district threatened 
with overflow. The maximum depth of water in the 
sink has been about 78 feet, but the basin would have 
to be filled to a maximum depth of about 150 feet be- 
fore the water would cover the farms of the Imperial 
Valley. 

Referring again to the accompanying diagrams, in- 
take No. 1 represents the point at which the original 
channel led out from the Colorado River. No. 2 was 
cut on the Mexican side of the boundary to conform 
with a provision of the Mexican charter to the irriga- 
, tion company, and very little use has been made of it. 
Intake No. 3 is the emergency cut referred to above. 
In May, 1905, channel No. 3 was about 100 feet in 
width, but when the flood waters subsided, it was 
found to have widened out to 800 feet and that the 
enormous quantity of 14,000 cubic feet of water per 
second was flowing through the gap, which, at one 
point had been cut out to a depth of 24 feet. 

Among the emergency measures aiming to throw 
the river back into its proper channel, may be men- 
tioned the following: First, an attempt was made by 
means of a light jetty of piling and brush reaching 
from A to B (diagram No. 1) to form a sand bar and 
divert the flow of the river to the eastern channel of 
the island. This proved to be a failure. Then the 
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Southern Pacific engineers attempted to construct a 
pile dam across the west channel at point No. 6, dia- 
gram No. 2; but at high water the brush mats were 
undermined, the head of the island was washed away, 
and the work that had been done completely wrecked. 

Finally, it was determined to concentrate an excep- 
tionally large force of men, engines, flat cars, and 
material near the mouth of the new channel that had 
been cut through at the site of intake No. 3, throw a 
massive rock and gravel dam across the channel at 
a point halfway between points No. 2 and No. 5 (dia- 
gram 2), and so divert the river back to its original 
channel. The successful completion of the dam is due 
to the earnest co-operation of the Southern Pacific 
Railroad Company, 40 or 50 miles of whose tracks are 
endangered, of the United States Reclamation Service, 
and of the engineers of the irrigation company. 

The first step was to lay a branch railroad from the 
main line of the Southern Pacific Railroad to the 
break in the river bank. This done, a series of side 
tracks was laid down for the storage of rock and other 
materials for the dam, the underlying idea being to 
attack the torrent of the river with a large force of 
men and abundant materials, and throw the dam across 
the breach with the greatest possible rapidity. For 
the construction of the dam there were assembled 
1,100 piles, 2,200 cords of willows for mattresses, 40 
miles of %-inch steel cable, and 70,000 tons of rock. 
In addition to the rock, half a million cubic yards of 
earth had to be dumped into place, if the roaring 
torrent was to be thrown back into its proper channel. 
For constructing the dam, hauling the material into 
place, etc., there were assembled eight locomotives, 




A View Taken on the Salton Sea, Which is 

of the 

jacent to a large flat boat. This was anchored to the 
piles upstream by cables, whose lengths were such as 
to allow the barge to float over the site on which the 
dam was to be built. Twelve "dead men" logs were 
buried deep in the banks of the stream, and to each 
was fastened one end of a cable which led to a huge 
spool of cable on the boat. There were twelve of these 




Ruins of Mexicali, a Mexican Town, Four-fifths of Which Has Been Washed Away by the Escaped Waters 
of the Colorado. Note the Depth to Which the Flood Has Cut Down Through the Alluvial Soil. 



an army of mules and horses, and over 1,000 laborers. 
The problem was complicated by the nature of the 
bottom over which the torrent was flowing; for it con- 
sisted of soft silt of unknown depth. The first step 
taken was to drive a row of piles across the torrent. 
To each of these was fastened a length of %-inch 
braided steel wire cable. Meanwhile a vast pile of tall, 
slender willows had been gathered on the shore ad- 



spools spaced about 8 feet apart. Large skids . or 
launching ways were built upon the deck of the boat, 
and upon these the work of constructing the mattress- 
es was begun. Many cords of willows were laid on 
the launching ways, and hundreds of men bound them 
with wire into fascines or bundles 25 inches in diam- 
eter and 90 feet in length. Twelve cables were then 
twisted around each bundle in double loops, and many 



Growing Steadily, Fed by the Escaping Waters 
Colorado. 

thousands were thus bound together. The cables form- 
ed the warp and the fascines of willows the woof of 
what was actually a huge leafy carpet. 

When the launching ways had been covered a steam- 
er pulled the barge into the river; the spools turned; 
the cables unwound; and the huge carpet, 90 feet wide 
and 3,000 feet long, fell over the side of the boat into 
the water and sank to the bottom, where it was held 
in place by the cables leading from the row of upstream 
piles before mentioned. The silt at once began to set- 
tle in between the leaves and the twigs of the mat- 
tress. The barge was followed by a floating pile driver, 
which pinned the mattress (nailed the carpet, if you 
will) down, with piles 40 to 60 feet in length. In the 
deepest part of the stream three strips were laid super- 
posed. 

The next step was to drive a strong pile railroad 
trestle 3,000 feet in length across the axis of the mat- 
tress, from shore to shore, with a side track at the 
center provided with switches for the passage of trains. 
When the preparatory work was Anally completed, the 
task of building the rock and gravel dam was com- 
menced, and rushed through with the greatest pos- 
sible speed, night and day, until the breach was closed, 
and the river thrown back into its proper channel. 
The dam was advanced from both banks simultaneous- 
ly. Long trains of gravel and rock were drawn out 
over the trestle, and their contents dumped as quickly 
as the men could pry the rock off the cars into the 
rushing torrent. As the ends of the two portions of 
the dam approached each other, the water increased 
in height and rushed with increasing velocity through 
the narrowing channel. All through the night of No- 
vember 3, the men redoubled their efforts and by noon 
of November 4, after working for many hours unload- 
ing at the rate of five minutes to each carload, the 
final closure was made, and the mighty Colorado River, 
which drains some 230,000 square miles, was thrust 
back into its original bed, and again flowed down to 
the Gulf of California. 

Estimates of the damage done by the inundation in- 
clude: the washing of 30,000 acres of rich land into 
the Salton Sea, and the injury of as much more by the 
formation of gullies or small canyons; and the de- 
struction of four-fifths of the town of Mexicali, in 
Mexico; while some 50 miles of the Southern Pacific 
Railway track have been rebuilt at successively higher 
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A Typical Farm in the Imperial Valley. 
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view of the prodigious efforts ex- 
pended on the construction of the 
dam just completed, there is a posi- 
tive element of the tragic in the an- 
nouncement that the Colorado has 
again broken through its banks, this 
time at a point about a mile below 
the old break at intake No. 3. The 
Southern Pacific Company has voted 
$2,500,000 to grap- 
ple with the new 
disaster and the 
people of the Im- 
perial Valley have 
agreed to add an- 
other $1,000,000 to 
this. The task must 
be accomplish- 
ed and it will be; 
but just what it 
will cost or where 
the trouble will end 
it is difficult at this 
time to foretell. 



Argentina. The country has a total area of 1,135,840 
English square miles, equal to all the United States 
east of the Mississippi, with both the Dakotas, Minne- 
sota, and Iowa added. About 25,000,000 acres are 
under cultivation, nearly half of which is in wheat. 
With the wheat she raises, Argentina can supply bread 
for her own 5,000,000 people and for 16,000,000 to 
22,000,000 persons in other countries, calculated on 
the United States basis of 4 2-3 bushels per capita. 



CALIFORNIA 
MEXICO 



The Imperial Valley, the Colorado River, and the Inundated 

Country. 



The Argentine 
Republic is one of 
our strongest com- 
petitors in the food 
markets of the 
world. In many re- 
spects it resembles 
the United States, being in nearly 
the same zone, on the other side of 
the equator, and having a large, fer- 
tile, level country,, admirably adapt- 
ed to agriculture and stock raising. 
Almost everything that can be raised 
in the United States can be raised 
more cheaply and equally well in 





levels to avoid the en- 
croaching sea. Further- 
more, millions of tons of 
the salt which formed such 
a profitable industry have 
been covered by the silt at 
the bottom of the Salton 
Sea. At the present writ- 
ing the area of the Salton 
Sea is about 500 square 
miles, and its greatest 
depth 78 feet. Had the 
Colorado River not been 
turned back to the Gulf, 
not only would the entire 
Imperial Valley, with all 
i t s improvements, have 
been jeopardized, but the 
vast United States Govern- 
ment Laguna Project Weir, 
and the land which it was 
to have irrigated, would 
also have been threatened. 
The average annual evap- 
oration of still water at 
Yuma, Arizona, is 7 feet; 
consequently the enlarged 
Salton Sea will be visible 
in the ancient sink for 
some time to come. In 



The New Dam Has Been Built Between 2 and 5 (Diagram 2). The 

River, Since Completion of Dam, Has Broken Through Its 

Banks a Mile Below the First Break at 2. 



The mild climate of the country gives farmers and 
stock raisers many advantages, for in the farming 
country the temperature rarely falls much below the 
freezing point, and grass grows the year round. The 
country extends through 34 degrees of latitude, or 
about 2,300 miles, from north to south, while the lim- 
its of the United States cover only about 24 degrees, 
or 700 miles less. The northern boundary of Argen- 
tina is 200 miles nearer 
the equator than the most 
southerly point of Florida, 
and the southern boundary 
3f continental Argentina 
is 400 miles nearer the 
south pole than the United 
States (excepting Alaska) 
is to the north pole. The 
country is 800 miles wide 
at the widest point and 
tapers at the south to the 
narrow point of Patagonia, 
as it used to be called. 




The fcireat Dam of Gravel and Rock, 3,000 Feet in Length, Recently Built Across the Channel Through 
Which the Colorado River Was Flowing into the Salton Sea. 



According to newspaper 
dispatches the German So- 
ciety of Wireless Teleg- 
raphy has succeeded in 
holding wireless telephonic 
communication between 
Berlin and Nauen, twenty- 
four miles away. The con- 
versation was carried on 
partly by Herr Von Sydow, 
Under Secretary of the 
State Postal Department, 
who, it is claimed, suc- 
ceeded in receiving per- 
fectly intelligible repeti- 
tions to his questions. 




Thousands ot ions uf Clay Were Unloaded from Cars Upon. the Upstream Side 

of the Dam, and Broken Up and Washed Into the Interstices of the 

Broken Rock by the Use of Hydraulic Jets. 



Curious Appears nee ot the >ilt Lett oj ilu- r u»uu and Subsequently 
Dried Out and Cracked by the Action of the Sun. 
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EECENT AIRSHIP AND AEROPLANE EXPERIMENTS IN 
EUROPE. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The new Lebaudy airship "La Patrie" is making its first 
flights. The craft is the second airship of the fleet which 
the French War Department is having built and which will 
be located permanently at certain fortified posts, especially 
near the eastern frontier, where they -can be at once called 
upon for service in case of an invasion. Designed some- 




The Bieriot Aeroplane After the Accident, 

what on the same general lines as the "Lebaudy," which is 
the first airship of the series built by the Lebaudy broth- 
ers, it differs from it in some particulars. The shape of 
the balloon body is about the same, following engineer 
Julliot's designs for the long body with the beak-like prow 
and tail, also keeping the flat, oval, canvas-covered frame, 
■which is attached directly to the gas bag and serves as an 
aeroplane. In the present airship the form approaches 
more nearly the cigar shape, the rear end being rounded 
off to a greater extent and provided with canvas frames 
placed at right angles so as to keep the craft in proper 
longitudinal trim. As will be noticed, the design of the 
rudder is considerably different from the former plan. One 
of the views shows a rear view of the car, which is of the 
characteristic form. What is remarkable is the small size 




The Bieriot Aeroplane Running Along the Ground Before the Accident. 



of the car in proportion to the gas bag, for it measures 
not much over one-tenth of its length. The propellers are 
attached by a frame of steel rods to the car. There are 
two propellers, one on each side, the bearing being sup- 
ported at the outer end of the frame, while the motor shaft 
passes out at the sides of the car and is connected to the 
propeller through bevel gears. Below the car is a tapered 
frame of steel tubes which serves to support the' whole air- 
ship on the ground or to take up the shocks when the 
balloon alights. In this frame is mounted a gasoline tank 
of large capacity. A large exhaust pipe runs from the 
motor and curves below the car, where it ends in a muffler. 
In the present airship the flat plane which forms part of 
the under side of the balloon is placed much nearer the 
front end, and the car is not suspended from the middle of 
this frame, but rather toward its rear. Under the 
flat frame is mounted a keel-like vertical web which 
serves to give steadiness. Back of the frame is a 
rudder of elaborate design. It consists of a fixed 
canvas-covered part which is attached under the bal- 
loon by cords and has a cross-shaped section. At the 
end of this frame is attached a vertical movable rud- 
der which is pivoted near the center and can be 
worked from the car cords. The two sets of steady- 
ing frames under the balloon and the set at the end 
of the body no doubt account for the airship's 
stability. 

Among the minor improvements with which the 
"Patrie" is equipped we may mention an electric bell 
which rings whenever the gas pressure in the bag 
reaches the maximum. The envelope has been rein- 
forced to obtain greater impermeability, with the 
result that the bag will remain inflated for ninety 
days. The maximum effective lifting capacity is 
1,260 kilos (2,772 pounds), so that the airship, besides 
fuel for ten hours, can carry a crew of three and 
about 850 kilos (1,870 pounds) of ballast, or a crew 
of seven and 550 kilos (1,210 pounds) of ballast. 

The "Patrie" made its first flight on ihe 16th of 



November over the flat ground, around the shed, under the 
direction of Georges Juchmes, who piloted the first "Le- 
baudy" so successfully. At 8:20 A. M. the airship was 
taken out of the shed and brought to the starting point by 
the corps of military aeronautic aids. The weather was 
fine, with a light breeze blowing. In the nacelle were 
Capt. Voyer, delegated by the Minister; Lieut. Bois, who 
is to pilot the airship when it enters the army service; the 
mechanic Deguffroy, besides the pilot Juchmes, his me- 
chanic, Rey, and the aid Debrul. 
Set free at 9:20 A. M„ the airship 
passed to a point near the Seine 
and then turned about by a fine 
maneuver, coming back to the plain, 
running at high speed and in a 
straight line, and after different 
evolutions it stopped ,at 10 o'clock 
at the starting point, after which 
the aids returned it to the shed. An 
altitude of 600 feet was maintained. 
The next trial took place on the 
22d of November. In spite of the 
unfavorable weather with a rather 
stiff breeze and fine rain, the army 
commission who were to test and 
receive the airship decided to make 
a trip on that day over the 
plain of Moisson. The result was 
a great success. The aeronauts' re- 
port of the trip is as follows: "Cloudy weather, with wind 
from the southwest which was strong in the air but light 
near the ground. Starting from the shed at 8 o'clock A. M., 
tests were made of the motor and propellers at different 
speeds from 8:50 to 9:10. The balloon was brought by 
hand to the usual starting point on the plain. It had six 
men in the nacelle, the same crew as above, with the me- 
chanic Landrin replacing Capt. Voyer. Let loose at 9:32, 
the airship rose up and came to a balance at a height of 
250 feet. As soon as the propellers were started, it headed 
against the wind and succeeded in traveling very well in 
this manner. Evolutions were made during thirty min- 
utes under the direction of Lieut. Bois, who now piloted 
for the first time. From Lavacourt to La Roche-G-uyon and 
from Mousseau to Moisson the steering was perfect. It 
came back under good control above 
the group of aids, who drew it 
down to the ground by the ropes, 
and it was returned to the shed 
without any trouble." The balance 
and steadiness of the airship are 
said to be excellent and it is much 
superior to the "Lebaudy" in this 
respect, owing to the free use of the 
flat frames. In the afternoon it 
made a second trip which lasted 
until nightfall. At 2 o'clock it 
started off with Lieut. Bois at the 
helm, and made a number of runs 
to show the high speed of which it 
is capable, making also several 
evolutions at some 300 or 350 feet 
from the ground. Owing to the use 
of the planes, it was found that dur- 
ing all the trip only 22 pounds of ballast was used. This is 
remarkable, inasmuch as the airship stayed in the air 
nearly until sunset. 

The 70-horse-power Panhard-Levassor motor was worked 
at about two-thirds of its power, running at 650 revolutions 
per minute instead of the standard speed of 1,000 revolu- 
tions. Sometimes exceeding the speed of 30 miles an hour, 
the huge airship made an average speed of 22 miles, which 
is a high figure. " *■ 

The "Patrie" made its fourth flight on the 24th of Novem- 
ber and this was as successful as the former trips. Start- 
ing from the balloon shed at Moisson at 9 o'clock in the 
morning, it sailed above the village and the surrounding 
forest, amid a heavy fog, but this did not prevent the 
aeronauts from continuing the evolutions. Everything 




^Diagram of Count De la Va 



went well with the Panhard motor in good order and the as t 
airship kept a fine balance in the air. After a flight of the 
one hour the "Patrie" was brought back to the starting dou' 
point. On board were Capt. Voyer, Lieut. Bois, the me- T 
chanic Scheffer of the Panhard firm, and the mechanics will 
Rey and Deguffroy. During the trip it faced a wind of be ] 
20 miles an hour, although 
the motor was not run at a 
higher speed than 650 revolu- 
tions per minute. The airship 
carried 750 pounds of ballast, 
of which only 198 pounds were 
used. 

On Nov. 26, the sixth and 
most remarkable trip of all 
was made, as the airship sail- 
ed 2 hours and 12 minutes, 
and covered a distance of 57% 
miles. 

The start took place at 9:25 
A. M., with Capt. Voyer at 
the helm and others in the 
car. With the 70-horse-power 
motor in fine shape and all 
working well, the airship 
made evolutions about the 
region of the Seine near 
Mantes and Vernon and could 
be steered with great ease. 

Several times it disappeared from view in the fog. It came of t 
back to the balloon shed at 11:37. Capt. Voyer showed Hen 
remarkable skill in handling the airship on this occasion. Aer< 
As a result of this performance, the War Department's its i 
commission which had been detailed to watch the results on i 
of the trials, consisting of prominent officers of the army, to i 
decided that it had showed what it could do in the most coul 
satisfactory and conclusive manner, so that the airship rece 
was formally accepted by the War Department and will be whii 
made the second unit of the proposed fleet, together with the 
the "Lebaudy," which is now used for training the special first 
aeronautic corps at the army balloon grounds of Chalais- be ] 
Meudon, near 
Paris. On the 
next trip, made 
on the 28th, 
seeing that the 
airship now be- 
longed to t h e 
army, the crew 
was made up 
exclusively of 
members of 
the Aerostatic 
Corps. Start- 
ing at 10:18 A. 
M., the airship 
was again pi- 
loted by Capt. 
Voyer ; and he 
was aided by 
Lieut. Bois. 
The remainder 
of the crew 
consisted of 
Commandant 
Aron, of the 

Military Aerostatic Corps, Capt. Dorant, and two mechan- then 
ics. Lasting for one hour and five minutes the trip fin- wem 
ished at. 11:23 A. M. at the shed, with fine weather prevail- coul 
ing, and a rather strong southwest wind. The airship moti 
made a good speed toward Freneuse and Bonnieres, then bure 
returned, passing above the grounds and dropping a mock fact 
projectile with news of the trip, then continued sailing over whk 
Mericourt and Rolleboise, along the Seine. spar 

On this, which was the sixth ascension, the airship carb 
covered about 93 kilometers (57% miles) in two hours it ti 
and returned without accident to its shed. The average airs! 
speed was therefore about 26J^ miles per hour, inasmuch goin 




The Car of the " Patrie," Beady to Start 




This Airship, which is 38 fret in diameter by 410 feet in length and which has a capacity of 367,120 cubic feet, held itself stationary against a 33K-mile-an-hour wind on Jam 
radius of 3,000 miles at 31 miles an hour. The latest French Airship, "La Palrie," is 33% feet in diameter by 196 feet lens; and has a capacity of 111,195 cubic fc< 

Count Von Zeppelin's Airship— The Largest and Fastest Thus Far Constructed— Coming 
SOME OF THE HOST RECENTLY-CONSTRUCTED AEROPLANES AND AIRSHL 
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De la Vaulx's Aeroplane.' 



the as time is lost in getting up speed and in slowing down at 
of the end ot its journey, the average running speed Teas 
ing doubtless somewhat higher. 

me- The fleet of airships which the French army is to have 

tics will be three in number, for the present at least. It will 

of be remembered that after the remarkable success of . the 

"Lebaudy," in which figures 
the trip from Moisson to Par- 
is, it was turned over to the 
government, • who thereupon 
decided to have built the pres- 
ent airship "Patrie." Later 
the Minister arranged to have 
a third airship built in 1907 
on the same general plan, and 
it will be known as the "R6- 
publique." Engineer Julliot's 
designs are used in all cases. 
The "Lebaudy" is now in 
service in the military aero- 
static park of Meudon, in the 
suburbs of Paris, where a spe- 
cial army corps is being 
trained so as to handle the 
airships in the future. As to 
the "Patrie," it is to be used 
at the military quarters of 
Verdun, near the frontier. 
We have already given some 
me of the leading details about the new airship which M. 
ved Henri Deutsch has had constructed after the designs of 
on. Aeronaut Surcouf. It was taken out and put through 
it's its first evolutions in the air a few weeks ago, and while 
ilts on the whole it will no doubt be a success, an accident 
ny, to the carbureter prevented it from showing what it 
ost could do, and moreover when it came to earth the car 
hip received a shock, through the negligence of the workmen, 
be which caused it to break in two by its own weight, so that 
ith the new airship has been somewhat unfortunate in its 
:ial first experiments, through no fault in the design. It is to 
lis- be hoped that it will be in running order before long, 

but consider- 
able work will 
have to be 
done in repair- 
ing the nacelle. 
It made its 
first trip on 
the 11th of No- 
vember, com- 
mencing to 
operate with 
the guide rope 
at 10 o'clock. 
The crew was 
made up of 
four persons in 
the car, the con- 
structor, Ed. 
Surcouf, at the 
helm, Henry 
Kapferer, engi- 
neer Cormon, 
and the me- 
chanic Paul- 
han. Rising 
an- then above the Seine, the propeller started and the airship 
fin- went through a series of evolutions which showed that it 
ail- could be controlled with ease. But soon afterward the 
hip motor had to be stopped owing to the freezing of the car- 
len bureter. This rather unusual accident was caused by the 
DCk fact that the exhaust was cooled by means of a water jacket 
ver which was designed to diminish the fire risks and prevent 
sparks from flying. But this was a disadvantage for the 
hip carbureter, as the exhaust could no longer be made to heat 
urs it to the proper point. The strong draft caused by the 
age airship's movement-gave a still further cooling effect when 
ich going at any great speed, so that the aeronauts were 




to Start on the Flight of Nov. 23, 1906. 



obliged to stop every three minutes or so on the flight. 

Under these conditions, M. Surcouf decided not to continue 
that day, but to alight near the Seine on the plain of Cham- 
bourcy. While in the air, however, it was observed that 
the airship was remarkably steady. When alighting, the 
men on the ground made a. false maneuver for which there 
seems to be no excuse, and, as has been stated, the car 
was allowed to break by its own weight, so that some 
weeks will be needed for repairs. It appears that the water 
circulation and carbureter can be 
arranged to work in a simpler 
way. The system of cylindrical 
gas bags is thought to be prefer- 
able to a set of canvas frames 
for steadying the craft, and in 
fact when in the air the airship 
was very stable. 

The Bleriot aeroplane was re- 
cently tried in Paris, mounted 
by.M. Lemetayer. Its form re- 
mains about the same as describ- 
ed heretofore, except that in 
place of one of the two elliptical 
frames a regular aeroplane struc- 
ture consisting of two horizontal 
superposed surfaces is employed. 
The aeroplane rolled out on the 
ground at full speed upon its 
wheels, but was prevented from 

rising in the air, for when it ran over a ditch the carriage 
broke. 

Following the movement which has taken place lately in 
Paris in favor of aeroplanes, Count De La Vaulx is to build 
a flyer upon a new design. In order to make experiments 
with aeroplanes, he is designing one which will be built 
under the direction of aeronautic engineer Tatin, and 
Maurice Mallet, the well-known constructor of Paris, at the 
latter's establishment in the suburbs. . It will, no doubt, be 
finished within a few months. Some details have been 
made known as to the general features of the new aeroplane. 
It will not be built according to the box plan such as Santos 
Dumont accepted, but on the con- 
trary is designed on the lines of 
a body with outstretched wings 
resembling a soaring bird. As 
will be noticed in the diagram, 
there are two propellers turning 
in opposite directions. The pro- 
pellers are worked by a 50-horse- 
power gasoline motor of the An- 
toinette type, built by Levavas- 
seur, which is meeting with 
much favor on account of its ex- 
tra light weight. The motor is 
placed together with the pilot in 
the car C, which forms the main 
body of the apparatus and Is 
composed of a frame of light 
wood strips covered with canvas. 
It will have a rectangular sec- 
tion ending in curved points at 
each end. Above the car are 
fixed the main wings P' P', form- 
ing plane surfaces with the body 
P. Back of these is mounted a 
fixed tail Q having a rather 

large flat surface, hinged to which in the rear is a frame 
g' which serves as a horizontal rudder. Below the tail Q 
is placed a vertical rudder g which is mounted on a pivot 
and can be worked from the nacelle by cords c c' with the 
end moving as shown by the dotted line. In the present 
design it is desired to reduce to a minimum the opposing 
resistances and to obtain the highest speed possible for the 
aeroplane, which will allow of cutting down the area Of the 
flying surface and the size of the apparatus. It is expected 
to secure a speed of 45 miles an hour with the 50-horse- 
power motor. 

Santos Dumont is engaged in designing a new aeroplane 



Upon somewhat different lines from the present one, and 
expects to have it finished so as to begin trying it early 
next year. He considers the aeroplane which he used up 
to now as simply an experimental apparatus in order to 
obtain some data for a more complete one, and the flyer 
which he will build according to his experience will be 
quite different in many respects, as he found that the de- 
sign had to be modified considerably in order to secure the 
best results. He says that the wings of the present aero- 




The French Military Dirigible, " Patrie," in Flight. 



plane were built much larger than was needed to secure 
a good effect in the preliminary work. The new flyer will 
be equipped with a 100-horse-power motor which is now 
building at the shops of the Levavasseur firm near Paris, 
and will have sixteen cylinders mounted as before in 
V-shape, being probably the lightest existing motor for that 
power. It will enable him to reac~h a much higher speed 
than before, and he expects to reach 75 miles an hour. He 
is engaged in building a small model of the new aeroplane 
and will no doubt have it finished within a week or so. 
In the meantime, he is overhauling his motor, and expects 
to go on with the trials of his present machine before long, 





wind on January 17 last, by means of two 35 H. P. Gasoline motors driving four propellers, The Airship can life three tocB additional to iu? own weight, which gives it a 
1,195 cubic feet. Driven by a 70 H. P, motor and two propellers, this dirigible has recently made about 30 miles an hour. Its lifting capacity is 2,777 pounds. 

—Coming Out of Its Shed an* Performing Various Evolutions Above Lake Constance. 
;d airships that are wow being EXPERIMENTED WITH IN EUROPE 



The New French Dirigible "Patrie/ 



seeing that the weather is somewhat favorable at times. 
A new aeroplane which is to enter the field in France 
is to be built by the Antoinette Company, which has been 
formed for constructing the Levavasseur light-weight motor, 
used by Santos Dumont and others. The designs of the 
new flyer are to be drawn up conjointly by Capt. Ferber 
and M. Levavasseur. As Capt. Ferber is one of the pio- 
neers in aeroplane work in France and has already built 
and made experiments with a flyer, and given the experi- 
ence which M. Lavavasseur has had in motor work for the 
last five years, there is no doubt that the new aeroplane 
will be one of the foremost in the field. It is to be known 
as "Antoinette No. 1," and will be piloted by Capt. 
Ferber, also taking one other person, so that no doubl 
it will be of a large size and high power. 

In the history of navigation of the airship the el- 
forts which have been spent by the famous German 
officer, Gen. Count Von Zeppelin, form one of the 
most interesting chapters. Count Von Zeppelin, has 
devoted a considerable portion of his life and ex- 
pended one fortune in attempting to solve this prob- 
lem. The latest cable advices indicate that he has 
at last succeeded and that the airship which he has 
lesigned and constructed can be classed among those 
which are practical. 

The- readers of the Scientific American are aware 
that his experiments have extended through several 
years. The first airship he built which attracted the 
attention of scientists and others was the one tested 
on Lake Constance in 1900. Although but three 
flights in all were made at that time, the performance 
of the airship was such as to encourage the belief 
that with certain alterations it would be successful. 
But for a series of unfortunate accidents, all of the 
tests would probably have resulted successfully. As 
it was, the craft was propelled against a breeze calcu- 
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lated by the experts to be blowing at the rate of 12 
miles an hour, yet it maintained a speed of nearly 
18 miles an hour. During one flight it remained in 
the air an hour and twenty minutes, although the 
steering gear was caught in the skeleton framework 
and became ■ partly unmanageable. The attempts 
proved also that the airship was dirigible in spite of 
its great size, as several complete circles were made 
while in the air. The expense of designing and build- 
ing a craft of such proportions and the outlay for the 
balloon house and necessary machinery exhausted Count 
Von Zeppelin's resources and further development of 
his design was given up until November, 1905, when 
again accidents occurred which prevented the trial 
from being a practical success. The demonstrations 
showed, however, that the air ship could carry five 
men and sustain them aloft in addition to the double 
equipment of motors. The accident in 1905 was again 
caused by trouble with the steering apparatus located 
on the forward portion of the craft, partly submerging 
it in the water of the lake, although the after part 
of the car was sustained in the air by the gas and one 
motor. 

During the trials which were held in the latter part 
of 1906 the airship at one time was aloft for a period 
of over two hours and reached a height of 1,000 feet 
above the lake. It was under perfect control during 
the entire period, being steered readily in various di- 
rections', describing circles, and performing other man- 
euvers. These demonstrations were witnessed by a 
number of experts in aerial navigation. 

The immense proportions of the Zeppelin design 
form its most notable feature. The craft utilized in 
1900 was about 420 feet in length. The one which 
made the last ascent is but ten feet shorter, while its 
diameter has been somewhat increased, giving it a ca- 
pacity of about 370,000 cubic feet of gas. This is 
32,000 feet more than the former type. The total 
weight of the present air ship, however, is 2,200 pounds 
less than the original design, being 19,800 pounds with 
ballast and equipment. The theory of the designer in 
favor of liquid ballast is still adhered to, the water be- 
ing held in bags which can be opened by means of 
valves operated by wires leading from the controlling 
station. The gas bag is divided into six compartments 
supplied with suitable valves under the control of the 
engineer. 

The engines form an excellent illustration of the 
wonderful progress which has been made in motor 
invention. The experiments in 1900 were made with 
an engine of but 30 horse-power. At the present time the 
two motors employed represent a maximum horse-power 
of 170 more than five times the capacity of the original 
motor — yet their total weight of 880 pounds is but 11 
pounds more than the 1900 type. One engine is placed 
forward and the other aft beneath the bag in order to 
distribute the weight as equally as possible. The steer- 
ing-apparatus is also in duplicate, but so arranged that 
one man can control both the forward and rear rud- 
ders. A high grade of gasoline is used as fuel, and the 
reservoirs attached to the air ship contain a sufficient 
supply to permit it to remain aloft a period of several 
hours. 

It has been questioned why Lake Constance was se- 
lected by Count Von Zeppelin for the scene of what 
will be his life work. It is understood that he pre- 
ferred this locality partly because of its suitability for 
the maneuvering of an air ship of such proportions, and 



A NEW HAND-PROPELLED AUTOMOBILE FOE CHILDREN. 

The accompanying illustration shows a new kind 
of toy automobile recently invented and placed on the 
market. The machine is known as the Exer-ketch, and 
it differs from most toy autos in that it is hand-driven 
by levers instead of being propelled by the feet. It 
consists of a U-shaped iron frame carrying at its rear 
end a large spur gear that meshes with a pinion of 



danger of a hot box is materially reduced, for, if the 
oil of one box is exhausted, it will renew its supply 
through this passage from the other journal box. 





A NEW FORM OF RAILWAY ROLLING STOCK CONSTRUCTION. 



also because of the favorable wind currents. As shown 
by the accompanying photographs the building for 
housing the airship is so arranged that when the craft 
is to be used, it can be drawn out by one of the small 
steam boats in service upon the lake. It usually rests 
upon floats built to support it until the engines are 
started and it gets under way. Despite the enormous 
size of the gas bag, the arrangements for filling it are 
such that it can be completely inflated in about six hours. 



A NEW TYPE OF TOY AUTOMOBILE. 

about half its size mounted upon the rear axle. The 
shaft of the gear carries a crank on one end and a 
sector having three holes on the other. The crank and 
sector are attached by connecting rods to the two levers 
pivoted near the front end of the frame. By placing the 
connecting rod in different holes in the sector, the le- 
vers can be made to work together or in opposition. 
The levers can be pivoted at three different points in 
the frame in order to adjust them to the length of 
reach of the operator, who sits as shown and steers 
with his feet by turning the pivoted front axle. A 
special form of clutch locks one of the rear wheels to 
the revolving rear axle for the purpose of driving the 
machine. The seat is of sufficient length to accommo- 
date two children readily. Besides being a good chest 
and arm developer, this new form of auto will doubt- 
less be found a favorite by all children on account of 
its method of propulsion being similar to that of a 
hand car and because of the comparatively fast speed 
they can attain with it. 

< m t 

A NEW FORM OF RAILWAY ROLLING STOCK 
CONSTRUCTION. 

We had occasion recently to call attention to the evils 
of the present practice of rigidly attaching opposite 
car wheels to a common axle. When rounding curves 
the outer wheel should travel faster than the inner 
one; but this it cannot do owing to the rigid connection 
of the two wheels. Consequently, one or both of the 
wheels must slip, grinding and wearing away the tread 
surfaces of the wheel and rail. Aside from the fact 
that the load is thus increased at curves there is con- 
stantly the danger of breaking a flange or of a wheel 
climbing the rail and thus derailing the car. To over- 
come these evils, Mr. Bmilio Mujica Canto, of 116 Broad 

Street, New York, N. Y., 
has invented the con- 
struction illustrated in 
the accompanying engrav- 
ing. It will be observed 
that each wheel of the 
truck is formed with a 
separate short axle 
mounted independently in 
its own bearings. Thus 
each wheel can adapt it- 
self to its own peculiar 
requirements irrespective 
of the movements of its 
fellow. The new construc- 
tion is best shown in the 
section view of one of the 
wheels, and it will be evi- 
dent that it is as strong 
as the usual construction. 
A journal box is provided 
at each end of the axle to 
supply oil to the two 
bearings. If desired, the 
inner box may be sealed 
as shown in the section view, and it may be filled 



by feeding the oil from 



the outer box through a 
central bore in the axle. Aside from overcom- 
ing the defects mentioned above, it is claimed for 
the new truck that the life of the wheels is materially 
increased, it will round curves of smaller radius, it is 
more flexible on uneven roadbeds, and allows of a' more 
uniform distribution of the weight of the car. By using 
two journal boxes with a connecting oil passage the 



An Elastic Roadbed. 

Consul-General Richard Guenther quotes the corre- 
spondence in a Frankfort paper from Zurich, Switzer- 
land, stating that trials were recently made there with 
an elastic road covering invented by Street Superin- 
tendent Aeberli. 

A section of Hohlstreet was covered with Aeberli 
material. Many persons witnessed the trial, among 
them representatives of the municipal and cantonal 
authorities, who showed great interest. Two steam 
rollers were employed to smooth the road covered with 
the new macadam. Trials with a six-horse wagon 
loaded with ten long tons gave a satisfactory result 
after the macadam had been sufficiently rolled. The 
macadam is prepared of gravel of a fineness of from 
30 to 50 millimeters (1.181 to 1.968 of an inch) in 
diameter, and is freed of all earthy matter. This 
gravel is first heated in a specially constructed ma- 
chine, and from a revolving drum is subjected to the 
action of liquid tar, so that each particle of gravel 
becomes covered with a coating of tar. 

This tarred gravel is then put up in heaps, covered, 
and allowed to remain so from eight to ten weeks. It 
is asserted that during that period fermentation occurs 
which causes the tar to penetrate into the pores of the 
gravel and in this way lessens the formation of dust. 
In covering the road with 'this material the most 
painstaking cleanliness must be observed and dry 
weather must be awaited. No foreign matter must 
become mixed with the macadam. In rolling it no 
water must be used. The cost of preparing this ma- 
cadam is small, 44 pounds of tar being sufficient for 
1 cubic meter (35.3 cu. ft.) of dry gravel; or if 
limestone is used, 55 pounds. The machine is operated 
by four laborers and furnishes from 10 to 15 cubic 
meters (353 to 530 cubic feet) per day. 



LUBRICATOR FOR STEAM ENGINE CYLINDERS. 

Lubricators of steam engines intended for use in the 
open, such as traction engines, and the like, are liable 
to become clogged ' in cold weather. To obviate this 
difficulty a recent invention provides a steam jacketed 
oil chamber which prevents the oil from freezing; fur- 
thermore, the oil is forced from the oil chamber into 
the cylinder by means of live steam. The flow of oil 
is regulated by a needle valve through a sight feed 
which is constantly under the eye of the engineer. The 
apparatus is clearly illustrated in the accompanying 
engraving. From the main steam pipe a pipe A leads 
through the jacket B into the oil chamber H. A branch 
C from this pipe opens into the jacket B-. From the 
oil chamber H a pipe leads, to the regulating valve D 
which is formed with a glass tube section through 
which the engineer may watch the flow. Thence a 
tube E leads to the steam chest. The tube E is con- 
nected by pipe .F with the jacket B and a bypass con- 
nects the pipe F with the exhaust pipe of the engine. 
In use if the oil is frozen, the valves of pipes C and F 
are open to permit a flow of steam through the jacket, 




LUBRICATOR FOR STEAM ENGINE CYLINDERS. 

thus melting the oil in the oil chamber. The steam dis- 
charges into the steam chest, unless the bypass is open, 
when it flows directly into the discharge pipe. The 
oil in the chamber H is forced, drop by drop, through 
the valve D by steam from the pipe A, and is injected 
with the steam through the pipe E into the steam 
chest. The inventors of this improved lubricator are 
Messrs. Charles L. Grayber, and Edward R. Kerrigan, 
of Deer Lodge, Mont. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

INSULATOR. — L. Steinberger, New York, 
N. Y. The essential features of Mr. Stein- 
berger's invention comprise an insulator pro- 
vided with a body portion having a large su- 
perficial insulating-surface, great strength, and 
improved and novel means for securing it in 
position upon a switchboard, wall, floor, or 
other supporting member. It relates to insula- 
tors for electric conductors of the type espe- 
cially adapted for supporting conductors carry- 
ing high-tension currents. 

ELECTRIC MOTOR. — D. Mendelson, 
Brooklyn, N. Y. The invention is in the nature 
of an electric motor of the vibrating type, 
designed chiefly to be used in small installa- 
tions for advertising purposes, but applicable 
also to other uses ; and it consists in the 
novel construction and arrangement of the 
motor parts, with special reference to securing 
a large effective power and freedom from 
polarization and residual magnetism. 

SELF-RESTORING TROLLEY. — J. T. An- 
drew, Montgomery, Ala. In this instance the 
invention pertains to trolleys, the more par- 
ticular object being to enable the trolley-wheel 
or other analogous member to be readily re- 
placed upon the conductor when dislodged there- 
from. By merely pulling the trolley-pole down- 
wardly so as to place the trolley-harp beneath 
the conductor and then releasing the pole, the 
operator is enabled to start the car under 
conditions where he need pay no further at- 
tention to the trolley. 



Of Interest to Farmers. 

MILK AND CREAM SEPARATOR. — F. H. 
Reid, Sioux City, Iowa. This improvement is 
in centrifugal separators in which a so-called 
"liner," comprising a series of metal shells of 
approximately conical form, are arranged with- 
in a drum and the whole mounted upon a 
rotatable shaft, the full-milk from which the 
cream is to be separated being admitted at the 
center of the cones and distributed radially 
between them, the separation of cream being 
effected by centrifugal action and the two 
liquids being drawn off from the drum at 
separate orifices or spouts. 



Of General Interest. 

HAIR-WAVER.— A. SchArer, New York, 
N. Y. The purpose in this case is to provide 
a device for imparting a decided and uniform 
wave to the hair and to so construct the device 
that it will not tend to break the hair and 
that can be conveniently applied, and also to 
provide a construction which will be of a sim- 
ple nature, the comb portion, or that which 
remains in place upon the head for a period of 
time being made very light. 

BOOT AND SHOE. — C. Radotinsky, Kirk- 
wood, Mo. The purpose of the improvement 
is to provide a construction of welt boots and 
shoes wherein they will not require lasting in 
the assemblage and attachment of the upper 
to the welt and the welt to the outer sole and 
wherein no insole is employed, the welt being 
attached directly to the upper and then to 
the sole. 

VULCANIZING PROCESS.— H. W. Morgan, 
Cleveland, Ohio. The more particular object 
here is to apply the vulcanizing material to 
comparatively pliable substances such as would 
ordinarily be destroyed by the heat of vul- 
. canization. The inventor desires especially to 
apply a plastic material to particles of wood, 
paper, and the like, and so vulcanize the plas- 
tic materials as to avoid injury upon the ob- 
jects to which they are thus applied. 

TOOTH-BRUSH AND DENTIFRICE BRACK- 
ET. — L. W. McConnell and W. V. Gage, 
McCook, Neb. The object of this invention is 
to provide a device which may be attached to 
any convenient support, and by means of 
which the brush as well as the dentifrice may 
be supported in such manner that they are 
always within easy reach of the user. Means 
are provided that will facilitate the drying of 
the brush after its use. 

DIfeTILLING AND RECTIFYING APPA- 
RATUS.— U. Lorentz, Cristobal, Canal Zone, 
Fanaina. In carrying out his invention Mr. 
Lorentz makes use of lightly-burnt clay dia- 
phragms or partitions and also other media 
formed of the same material for distributing 
and diffusing the mash or mash liquor in the 
still-column, the porosity and rough surface of 
these parts being highly effective in producing 
the desired separation of the aqueous and al- 
coholic elements. 

BURIAL-CASE. — E. A. K-nodle, Springfield, 
111. In the present patent the object of the 
invention is the provision of a new and im- 
proved burial-case which is simple and durable 
in construction, cheap to manufacture, and 
arranged to permit hermetical sealing, and 
thus prevent escape of all noxious or mephitlc 
gases and germs of diseases. 

STERILIZED ERECTED "POLE.— H. P. Fol- 
som and H. Jones, Circleville, Ohio. The in- 
vention relates to the sterilizing of poles which 
from their erection in the ground become in- 
fected by bacteria and fungi and attacked by 
insects, resultin'g in the decay and destruction 
of a portion of the poles. The invention aims 
to obviate difficulties developed by antiseptic 
treatment and to secure and maintain a sterile 
condition of poles for long periods. 

COMBINED NEEDLE AND THREAD CASE. 
— C. J. Ekberg, San Francisco, Cal. In this 



Instance the invention has reference to cases, 
and more particularly to those adapted to hold 
a needle and thread for traveling and like use. 
The device combines in an extremely small 
compass a holder for a needle, different kinds 
of thread, and a threading device for the 
needle. 

BOTTLE AND BOTTLE-CLOSURE. — A. 
El her, New York, N. Y. Mr. Eimer's inven- 
tion relates to bottles and bottle-closures, and 
the object of the improvement is the provision 
of efficient means for effecting the closure of 
bottles, especially in connection with those 
containing chemicals. The means employed 
will overcome the defects arising from the use 
«f cork, rubber, and ground-glass stoppers. 

LABEL- PASTING BOARD.— G. N. Byl, 
Jersey City, N. J. One purpose here is to 
construct a board upon which labels may be 
laid in regular order to receive a coating of an 
adhesive material and to provide means where- 
by the labels in any row or series may be in- 
stantly raised at one of their ends from the 
board without soiling the hands, the labels 
occupying the position at that time which en- 
ables the operator to quickly remove them 
with the least inconvenience and without 
danger of lacerating or soiling the labels. 

HOSE-COUPLING.— J. H. Biery and J. H. 
Zwanger, Alliance, Neb. The improvements 
made by these inventors are intended more 
especially for use in firmly connecting together 
adjacent end portions of hose-sections — such, 
for instance, as are employed between locomo- 
tive-engines and their tenders — although such 
improvements are equally adapted to analogous 
purposes in the arts. 

MOISTURE-PROOF JOINT.— W. I. Aims, 
New York, N. Y. This invention relates to 
tunnels and like structures securing moisture- 
proof joints at the sections ; and its object is 
to provide a new and improved joint arranged 
to render the abutting flanges of the sections 
moisture proof at the bolts connecting the 
flanges with each other. 

Hardware. 

PIPE-CUTTER. — J. J. Delehant, Chicago, 
111. The aim of this inventor is, primarily, to 
provide a tool by means of which the tool 
may be held in engagement with the pipe dur- 
ing the cutting operation and by means inde- 
pendent of the handle of the tool, and also 
a tool in which the knife may be easily and 
widely adjusted adapting it to the particular 
work on hand, so as to increase the efficiency 
of the tool and the duration of its parts. 



tact with the grindstone by imparting a rolling 
motion to the article. This is attained by a 
work-holder or holding-arm carrying the article 
being revolubly mounted on a pin and being 
pressed against the grindstone under the action 
of a load, the pin carrying the holder being 
moved according to the nature of the object 
to be ground. 

SPRING-MOTOR. — H. S. Esch, New York, 
N. Y. The object of the invention is to pro- 
vide a motor capable of running for a consider- 
able length of time without requiring rewinding 
of the springs and arranged to permit storing 
and desired amount of power for future use by 
the employment of a plurality of springs 
adapted to be thrown automatically and suc- 
cessively into action relative to the part to be 
rotated at a uniform power and speed. 



Prime movers and Their Accessories. 

LUBRICATOR.— F. W. Knott, Madison, 
Wis. In this patent the improvement refers 
to force-feed lubricators ; and its object is to 
provide a lubricator arranged to automatically 
and periodically force the desired quantity of 
the lubricant to the bearing, cylinder, or other 
part or parts to be lubricated. 



Heating' and Lighting. 

AUTOMATIC IGNITING AND EXTIN- 
GUISHING APPLIANCE FOR GAS-BURN- 
ERS. — J. Horowitz, 45 Rue Servan, Paris, 
France. The apparatus is constructed so as 
to control alternately and automatically from 
a point situated at a greater or less distance 
the ignition and substantial extinction of any 
desired number of gas-burners, illuminating- 
signals, advertisements, transparencies, and 
generally speaking, signs of all kinds serving 
for advertising purposes or as luminous sig- 
nals. It serves for public lighting, railway- 
stations, theaters, cafes, etc. 

BOILER. — G. Kingsley, New York, N. Y. 
Two water-walls are arranged, respectively, 
at the sides of the furnace and each having 
short inwardly-projecting water-tubes and hav- 
ing an arrangement with respect to the walls 
and grate, so that the gases of combustion are 
caused to circulate between the walls and 
around the tubes, thus producing a boiler hav- 
ing a great heating-surface and great steam- 
making qualities, and one in which the dan- 
gers of explosion will be reduced to a mini- 
mum. 

FITTING FOR WATER-HEATING SYS- 
TEMS.— J. O'Neill, New York, N. Y. The 
present invention relates to a fitting in which 
the return from the radiator enters in a line 
parallel with the course of the water through 
the system. It relates to an improvement over 
the heating systems set forth in Mr. O'Neill's 
formerly filed application for a patent on a 
heating system. 



Household Utilities. 

COFFEE-COOKER. — M. M. Herrera, Cara- 
cas, Venezuela. The more particular object in 
this case is to provide a vessel to be used in 
connection with a coffee-pot in such manner 
that the ground coffee is subjected to the action 
of steam and allowed to become softened and 
also to permit the hot water used to percolate 
through the ground coffee into the coffee-pot. 

INDICATOR. — H. S. Ellis, Greenville, 
Texas. A plate is made of any material and 
having its edges provided with notches which 
are arranged opposite peripheral spaces bear- 
ing the names of groceries or other articles 
and a series of knobs, buttons, or other de- 
vices having shanks adapted to enter such 
notches and wires or equivalent means for 
holding the said devices in such manner that 
they may be turned over the edge of the plate, 
and by their position on the front or back 
of the same to indicate particular articles to 
order. 



machines and mechanical Devices. 

GRINDING-MACHINE.— G. Peiseler, Char- 
lot tenburg, Prussia, Germany. The machine 
differs from those which have - hitherto been 
known by the surfaces to be ground of the 
article operated upon being brought into con- 



Railways and Their Accessories. 

RAILROAD- SIGNAL. — E. C. Lombard, 
Peoria, 111. A train may pass freely along 
the track without affecting the signal in any 
way ; but should two trains get within the 
same section the torpedo is immediately placed, 
and when either train gets within a short dis- 
tance of said torpedo it is exploded to warn 
the engineer of impending danger. The signal 
is automatic. Means are employed to enable 
electric lights to operate simultaneously with 
torpedo placing and exploding device, and serve 
as an additianal signal. 

SEAL-LOCK. — T. E. Van Derwerken, 
Green Island, N. Y. The principal objects here 
are to provide means whereby a destructible 
seal can be applied to a lock in such a manner 
that the opening of the lock will cause the 
destruction of the seal, to provide means 
whereby the car can be locked with an or- 
dinary wired seal either when the seals which 
are intended to go with the lock are absent or 
even when the door is not fully closed, also 
to provide means for holding the seal and for 
destroying it. 
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and Queries. 



Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Pertaining to Recreation. 

MECHANICAL TOY.— H. C. Murray, Gulf- 
port, Miss. One purpose of the invention is 
the provision of a mechanical toy adapted to 
be pushed over a surface and wherein as the 
toy is moved backward and forward the head 
of the object carried by the toy will be auto- 
matically turned from side to side. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal mants. 



READ THIS COLUMN CAREFULLY.— You wil 
find inquiries for certain claeBeB of articles numbered 
in consecative order. If you manufacture theBe goods 
write us at once and we will Bend you the name and 
addreBS of the party desiring the information. In 
every case it is necessary to give tbe 
number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 8534.— Wanted, a Crookes tube for 
connection to a Wimstaurst machine. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 8535.— Wanted, a slivering machine 
for preparing hemp for spinning into bender twine. 

Pattern Letters. Knight & Son, Seneca Falls, N. Y. 

Inquiry No. 8536.— Wanted, manufacturers of 
large needles. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8537.— Wanted, manufacturers of 
selenium cells. 

Handle & Spoke Mchy. Ober Mfg. Oo„ 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 8538.— Wanted, an electrically-oper- 
ated corn-popping machine. 

Sawmill machinery and outats manufactured by the 
LaneMfg.Co., Box 13, Montpelier, Vt. 

Inquiry No. 8539.— Wanted, address of a manu- 
facturer of a machine for making wooden meat skew- 
ers. 

WANTED- Copies of our "Manufacturers' Index" 
issued s me eight years ago. State price. Munn & Co., 
361 Broadway, New York. 

Inquiry No. 8540.— Wanted, manufacturers of 
elastic bands for hose supporters. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Stampings our 
Specialty. 43-47 S. Canal Street, Chicago. 

Inquiry No. 8541.— Wanted, manufacturers of 
portable firewood saws. 

The celebrated *' Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 138th Si. N. Y. C. 

Inquiry No. 8542.— Wanted, the addresses of the 
Birkeland E. Y. de Process, also the apparatus for the 
artificial production of nitrates. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8543.— Wanted, machinery for card- 
ing, spinning and making twine, mpe and plaited cord, 
from cotton, mohair and Angora goat hair. 

Inquiry No. 8544.— Wanted, rotary engine for oil 
or alcohol. 

Inquiry No. 8545.— Wanted, makers of type- 
writer ribbons. 

Inquiry No. 8 54<».— Wanted, manufacturers of 
devices controlling valves by electricity. 



(10254) G. L. M. asks: 1. Please give 
me the difference between Eastern, Central, and 
Western standard time and where it is changed. 
A. Eastern time has the 75th meridian west 
of Greenwich as its central line and is 5 
hours behind Greenwich time. Central time 
has the 90th, Mountain time the 105th, and 
Pacific time the 120th meridian as its center. 
Theoretically the meridians half way between 
those above named are the lines where the 
change of time is made, and each is one hour 
earlier than the next to the east. Practically 
the convenience of the railroads controls the 
matter in the United States. Thus, the change 
of time is made at Buffalo on roads starting 
from that place, east or west. It is made at 
Pittsburg for roads having that as a center. 
This is better than changing the running time 
an hour at some small way station. The line 
north and south along which the time changes 
is not a straight line. 2. Also the difference 
between Eastern, Central, and Western sun 
time and where it is changed. A. Sun time is 
the time at the particular place. It is noon 
by the sun when the sun is exactly south of 
one, and clocks which are set to sun time are 
said to keep local time. This is not called 
eastern or western. It is the time of that 
meridian only. It is the same local time upon 
a line due north or south over the earth. For 
a change of one degree of longitude the local 
time changes four minutes, being four min- 
utes earlier for each degree to the west, and 
later by the same amount for each degree to 
the east of any place. This is the time that 
was kept everywhere in the world before 
standard time was introduced. Now nearly 
the whole civilized world has standard time 
based upon the meridian of Greenwich. 

(10255) B. C. B. asks: Can you fur- 
nish me a book of instruction on the wiring 
of an electric light plant that explains fully 
the testing of lines for breaks, that explains 
the arc lamps, the incandescent lamps, the 
transformers and everything about an electric 
light plant? A. There is no single book which 
covers the range of topics upon which you 
desire information. We can furnish the fol- 
lowing: Crocker's "Electric Lighting," Vol. 1, 
"The Generating Plant," price $3 ; Vol. 2, 
"Distributing System and Lamps," $3. 

(10256) P. S. writes: 1. Can commer- 
cial calcium sulphide be used for phosphores- 
cent paint or light? A. No. 2. If it cannot, 
what are its uses? A. It has some use in med- 
icine. It may be used for the preparation of 
sulphureted hydrogen. 3. What is the chem- 
ical action of a secondary battery made of cop- 
per, zinc, and lye? A. In general, zinc is taken 
from the solution while charging and deposited 
upon the zinc plate ; oxygen is evolved, which 
attacks the copper and forms copper oxide 
upon the positive plate. In the discharge the 
opposite changes take place. 4. If two pieces 
of annunciator wire about ten or more feet in 
length are laid parallel with the insulations 
touching and with the terminals at one end 
not connected and those at the other end con- 
nected through a telephone receiver and sec- 
ondary of a medical coil in series, or one ter- 
minal to the platinum-pointed screw of a buz- 
zer through the receiver and the other ter- 
minal at the same end connected to the vi- 
brating contact, is the sound produced in the 
receiver caused by leakage, induction between 
the wires or do the wires act as a condenser? 
(This also takes place to an extent when the 
ground is used instead of either wire.) A. 
We scarcely understand your arrangement from 
the description, but, if there is a sound pro- 
duced upon an open circuit, it is by means of 
waves transmitted across the space separating 
the wires, as is frequently the case by induc- 
tion in the working of the telephone. 5. Are 
the use of the magneto, the galvanometer and 
similar instruments the only ways for testing 
for leaks? A. For methods of testing wires 
and cables, see the book on that subject by 
Webb, price $1 ; or Kempe's "Electrical Test-' 
ing," price $7.25. Latest editions. 6. What 
is the average or extremes of resistance in 
woods? A. Dry wood is an insulator and wet 
wood may have any resistance according to its 
wetness. 

(10257) O. F. N. writes: In your an- 
swer to question No. 10210 you state that the 
moon rotates on its axis. Permit me to ex- 
press my opinion that said rotation cannot be 
understood so that the moon has its own 
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axis to rotate on. It seems to me that it 
would be more correct to say that the moon 
rotates on the earth's axis. "The moon rotates 
on its axis once while it revolves around the 
earth once." It might be true in one sense, 
but not in the common way we have the idea 
Of rotating bodies. We are all revolving 
around the earth, but it would not do, I sup- 
pose, to state that we are all rotating on 
our own axes. We must, I think, have the 
idea that we are all rotating and revolving on 
and round the axis of the earth. If we sup- 
pose that the moon is a solid ring round the 
earth, would it then be correct to state that 
every part in length, as the thickness of that 
ring, were rotating on its axis? Certainly not. 
The ring was rotating on its center, the com- 
mon center for all the parts of the ring. That 
is to say, every part of the ring would rotate 
on the center of the ring. Consequently, there- 
fore, as the moon can be considered as a part 
of the ring, the moon has no axis of its own 
but is rotating on the axis of the earth. A. 
Two knights are said to have disputed once 
whether a certain shield were silver or gold. 
After nearly killing each other they found 
that both were right, because one side was 
silver and the other was gold. So with the 
discussion of our correspondent ; he stands 
on the earth and sees the same face of the 
moon all the time, and declares that it does 
not rotate at all, but has the same axis as 
the earth. Astronomers viewing the moon as 
if from some point of external space see the 
moon present all sides of its orb to them every 
revolution, and say that it rotates once on its 
axis in every revolution around the earth, its 
central planet. We agree with the astrono- 
mers, but do not expect to convince any one 
who takes the opposite view. One's opinion 
often depends upon one's point of view. 

(10258) a M. C. writes: May I trou- 
ble you with a request for information on the 
following phenomenon, to me curious, and as 
to which so far I have been unable to find any 
explanation? An ordinary incandescent elec- 
tric-light bulb after the current is cut off ex- 
hibits for some hours a peculiar phosphores- 
cent glow, emitted apparently from the inner 
surface of the glass and quite strong enough 
to enable a coarse print to be read if placed 
close to the bulb. This glow or phosphor- 
escence becomes dimmer and stronger in pul- 
sations of about three seconds. It becomes 
stronger when the hand is brought close to the 
glass, say within half an inch, and concen- 
trates at the point of the bulb nearest the 
hand. Perhaps I should say it becomes 
brighter at such point, as there is no diminu- 
tion of the light in other parts of the glass. 
The light is pale and green. It more nearly 
corresponds to a phosphorescent appearance 
than any other kind of luminosity. It does 
not seem to be traceable to leakage of elec- 
tricity. The filament or carbon of the bulb 
exhibits no light whatever. A. This phenom- 
enon can be produced in most lamps by hold- 
ing them near the pole of the secondary of an 
induction coil.. We suspect that this is the 
same thing and that the circuit is an alter- 
nating one, so that the alternations, of the 
E. M. F. produce the fluorescence in the bulb, 
which lasts long enough after the current is 
turned off to be visible in the dark. It may 
be that the lamp, too, is exhausted just to the 
degree that makes this possible. Another lamp 
in the same place may not show the same 
effect. 

(10259) E. K. asks: What is the dif- 
ference in the meaning of the terms "mass" 
and "weight" as applied in physics? Text- 
books are indefinite, some giving mass as the 
weight divided by gravity, others that they 
are used synonymously. A. Mass is the quan- 
tity of matter a body contains ; the weight of 
that body is the measure of the attraction 
of the earth upon that mass. The mass of 
a body will he the same everywhere, so long 
as the quantity of matter it contains does 
not change. Its weight changes as it may be 
moved about on, above, or down in the earth. 
If we divide the weight of a body at any 
place by the intensity of gravity at that 
place, the quotient is always the same for that 
body. This quotient is therefore the mass of 
the body, since as we have said the mass of a 
body does not change. 

(10260) H. A. M. asks: In one of our 
largest engineering plants a discussion has 
been carried on for several months past, and 
which is apparently likely to continue for 
many months longer unless it is settled by a 
recognized authority. The question is, "Does 
the inner rail or the outer rail support the 
weight of a locomotive or car when it is pass- 
ing around a curve?" Kindly settle the argu- 
ment through the columns of Notes and 
Queries. A. Each rail of the railway track 
usually bears a part of the weight of a loco- 
motive. Wo have hoard of locomotives taking 
a curve at so high a speed as to lift the inner 
wheels clear of the rail, but we never saw 
such an occurrence. In building a track the 
outer rail is raised on a curve enough to 
throw the locomotive toward the inside of the 
curve sufficiently to counterbalance the centri- 
fugal force, which would throw the engine 
over outward. In this case an engine going 
at the calculated speed would round the curve 
in exactly the same way that it would run on 
a level, and half the weight would be borne by 
the inner rail and half by the outer rail. 

(10261 ) W. I. asks : Would you 
kindly tell me, through your paper, what would 



be the apparent size or diameter of our sun, 
if an observer viewed it with the unaided eye 
from the planet Jupiter? A. The apparent 
diameter of the sun as seen from the earth is 
about 32 seconds of arc ; as seen from the 
planet Jupiter it would be reduced in the ratio 
of the distances of the earth and Jupiter, or 
92,300,000 to 483,300,000 miles, approximately 
one-fifth as large in diameter. 

(10262) F. M. asks: Please describe 
in your Notes and Queries column the building 
of a spark coil suitable for electric gas light- 
ing, the size of wire to be used, how to in- 
sulate it, and if the spark could be regulated 
by a movable core. How many sal-ammoniac 
batteries would be necessary? Could it be con- 
nected on batteries used for bell work? A. 
For a gas-lighting coil make a core of No. 16 
B. and S. iron wire, 10 inches long and 1^ 
inches in diameter. We see no advantage in 
having the core movable, still it may be made 
to slide out of desired. In this case a spool 
must be used for winding the coil upon, other- 
wise the coil may be wound directly upon the 
core, insulated with paper. Wind the coil 8 
inches long and have 13 layers of No. 16 B. 
and S. double cotton-covered copper magnet 
wire. A battery of four sal-ammoniac cells 
should be sufficient for a line around a house ; 
if not, add more cells to the battery. The 
same battery can be used for ringing bells, if 
the wires for the two services are separate 
and each has a separate connection to the 
battery ; that is, the two wirings are to be in 
multiple on the battery. 

(10263) J. J. S. S. asks: Kindly in- 
form me whether a Sprengel air pump is a 
draw or force pump. There has been a dis- 
pute among some students as to which was 
right. I thought it a draw pump. A. The 
Sprengel pump acts by the expansion of the 
air in the reservoir, from which the air is 
to be removed into the tube of the pump, 
where the air pressure is less than in the 
reservoir. In this way it may be called a 
"draw" pump, although the term is not an 
exact one as applied to the action in ques- 
tion. 

(10264) W. T. R. asks: A floating 
vessel displaces its own weight of water — does 
it? Well, suppose we take a plaster cast of 
the vessel's bottom, and so arrange that she 
will have, say one-fourth of an inch of water 
all round her (below the water line, of course), 
won't she float? In that case she does not 
displace her own weight ! Question : Will the 
earth's attraction overcome the thin layer of 
water, and cause the vessel to bump the bot- 
tom of mold? A. The statement that a float- 
ing body displaces its own weight of water 
means that if the space in the water which is 
occupied by the vessel were filled with water, 
that water would weigh the same as the ves- 
sel weighs. This is not difficult of experi- 
mental proof, and has been known for many 
centuries. It was discovered by Archimedes. 
If the mold you propose were filled full of 
water, the vessel when placed in the mold 
would displace a volume of water whose weight 
is just equal to that of the vessel. If the 
mold were never filled with water, the effect 
is just the same. The volume of water equal 
to that of the vessel below the water line on 
the mold weighs the same as the vessel weighs. 
The earth cannot make such a vessel bump the 
bottom of the mold. The water sustains the 
weight of the vessel, even if it weigh many 
tons. This is the case with a large ship in a 
drydock before the water is pumped out. It 
floats just clear of the bottom of the dock. 
We confess we do not understand your diffi- 
culty. 

(10265) J. E. D. asks: 1. Please in- 
form me a complete formula of the con- 
struction of an up-to-date dry cell. A. You will 
find complete instructions for making a dry 
cell as good as any in our Supplement, Nos. 
1383 and 1387, price ten cents each. 2. What 
salt or chemical can be added to a dry cell to 
increase the voltage, the solution used in same 
being sal-ammoniac and zinc chloride? A. 
The voltage of a dry cell is 1.4 volts. This is 
due to zinc, sal-ammoniac, and carbon. It 
cannot be increased. 3. What is the direct 
cause of sal-ammoniac crystals forming on the 
zinc element of a dry cell, the saturated solu- 
tion consisting of one to three parts? A. If 
sal-ammoniac crystals form on the zinc in a 
cell, the solution has too much sal-ammoniac 
in it, and requires more water or less sal- 
ammoniac. If you refer to the crystals which 
often are to be seen on the zincs of sal-am- 
moniac cells, these are not sal-ammoniac, but 
a very complicated compound, and are not solu- 
ble in water to any extent. They are soluble 
in hydrochloric acid, and it is possible that you 
may have had reference to this in your second 
question. These crystals are a double chloride 
of zinc and ammonium. They increase the in- 
ternal resistance of a cell, and reduce the 
E. M. F. also. 

(10266) P. W. G. asks: I have a cam- 
era with two 1.1/i-inch diameter 7-inch or 7%- 
inch focus meniscus lenses, as illustrated on 
page 334, "Experimental Science," Fig. 2. I 
want to place a plano-concave lens between 
the meniscus lenses, same as Fig. 12. Of what 
focus must the plano-concave lens bo? A. To 
adapt your lenses to portrait work after the 
manner described in "Experimental Science," 
page 334, Fig. 12, you will need a concave 
lens slightly stronger than IT. inches foens. A 
14-inch lens should enlarge the image suffi- 
ciently for portrait work. The difference be- 



tween a lens with 7^-inch focus and one of 
8-inch focus is very slight. 

(10267) J. W. E. writes for instruc- 
tions for tinning cast iron. A. To be success- 
ful in coating cast iron with tin the castings 
must be absolutely clean and free from sand 
or oxide. The greater the care in cleaning at 
the outset the better the resulting work. Be- 
fore the castings can receive a coating of tin 
it is necessary to remove the coating of scale 
or oxide, so the clean metal will be exposed to 
the tin. The castings are usually partly 
cleaned by means of a "rattler," which removes 
much of the scale. They are then to be placed 
in a pickle of dilute muriatic acid until a clean 
surface is the result. If the pickle is warmed 
by means of a steam jet the operation will be 
hastened. The castings can be examined occa- 
sionally while in the pickle and any sand or 
black spots removed by means of a scraper or 
wire brush. The castings can then be washed, 
and if desired kept for a length of time by 
being placed under clean water. As long as 
they are covered with water they are not sub- 
ject to oxidation. F'or a flux the castings are 
dipped in a mixture composed of 4 parts of a 
saturated solution of sal ammoniac and 1 part 
of muriatic acid. "Boiled" acid, as that com- 
bined with zinc is sometimes called, is not to 
be used. For tinning the best block tin is re- 
quired, and this should be melted in an iron 
pot, care being taken that it is not burned or 
overheated in melting. After the tin is melted 
it can be cleaned of impurities by taking a 
piece of green or wet wood secured to a pointed 
iron rod, and fastening same so the wood will 
be kept at the bottom of the pot of melted 
metal for one or two hours, depending on the 
amount of impurity in the metal. The sur- 
face of the metal is to be skimmed occasionally 
by means of a perforated iron skimmer. To pro- 
tect the surface of the metal from oxidation it 
can be covered with sal ammoniac. There is 
nothing to be added to the tin. Another method 
is to cover the surface of the tin with tallow 
or palm oil. The casting is taken up by 
means of suitable tongs, dipped in the flux and 
then immersed in the melted tin and held for 
a sufficient time to allow the surface to be 
tinned. The tin should not be so hot as to 
discolor wljen casting is removed. If desired 
the casting can be held for a time in another 
pot, which is to be partly filled with tallow or 
palm oil and kept at a temperature that will 
melt tin. This bath of grease will allow the 
casting to retain an even coating of tin, and 
allow any superfluous metal to drain off. The 
castings may be cleaned from the grease by 
first rubbing in sawdust and then in bran. 

(10268) E. B. C. asks for a good non- 
corrosive, easy-flowing jet black ink. A. An 
exceedingly fine ink is said to be produced by 
the following recipe : 11 parts galls, 2 parts 
green vitriol, 1-7 part indigo solution and 33 
parts of water. Here the relatively larger 
quantity makes the gum unnecessary, while the 
indigo solution makes the brilliant black seem 
still deeper. Writing executed with this ink 
may, it is true, be removed by means of dilute 
acids, but it may be rendered visible again by 
chemical means. 

(10269) M. E. H. writes: I would like 
a formula "for oil paint such as used for paint- 
ing photographic backgrounds, and would like 
to ask if you could help me to secure such a 
receipt. A. The following retains sufficient 
flexibility to enable the sheet to be rolled : 
Soft soap, 2 ounces, boiling water, 12 ounces. 
Dissolve and work well into usual oil paint, 6 
pounds. 

(10270) G. L. asks: I have an induc- 
tion coil guaranteed to give a 1-inch spark. 
What amount of current will he required to 
make the 1-inch spark, and what number of 
1900 dry cells or Bunsen's batteries will oper- 
ate it? A. Two or three" Bunsen, or twice 
as many dry cells will probably run the coil 
to its full efficiency. We should not advise 
the use of the Bunsen cells with nitric acid. 
The fumes in the house will corrode all metal- 
work. Better use chromic acid solution. 

(10271) A. C. asks: A farmer in plow- 
ing around a square field, having plowed a 
strip ten rods wide, finds that he has one- 
fourth of his field plowed. How many acres 
in the field? A. The problem you send is not 
an arithmetical problem, but requires for its 
solution an equation of the second degree in 
algebra. The solution- is as follows: 

Let x = one side of the field, then will 

x — 20 ss the side of the square piece 
left after the strip is plowed 
around the outside. 
x 2 = the area of the field, and 
x 2 — 40# + 400 = the area of the square piece. 
This area is three-quarters of the area of 
the entire field. Therefore, 

%x 2 = x 2 -r- 40a? -f 400 
Solving this equation, we obtain for the side 
of the field, 149.2 rods ; and for the area of 
the field, 139.3 acres. 

(10272) J. M. L. asks: 1. Will you 
please give me the two laws of thermo- 
dynamics? 1. The first law of thermo- 
dynamics is : "Whenever work is performed 
by the agency of heat, an amount of heat dis- 
appears equivalent to the work performed ; 
and whenever mechanical work is spent in 
generating heat, the heat generated is equiva- 
lent to the work thus spent." (Deschanel.) 
The formula is W = JII. W is the work in 
foot-pounds, if English measures are used ; H 
the degrees which one pound of water would 
be raised in temperature by the heat ; and J, 



Joule's equivalent, 772 foot-pounds, as deter- 
mined by Joule, or 773 foot-pounds as re- 
determined lately by Rowland. The second 
law Is variously stated by different authors. 
Perhaps the simplest form of the law is : "It is 
impossible for a self-acting machine, unaided 
by any external agency, to convert heat from 
one body to another of a higher temperature." 
(Clausius.) Another form is: "The efficiency 
of a completely reversible engine is indepen- 
dent of the nature of the working substance, 
and depends only on the temperature at 
which the engine takes in and gives out heat ; 
and the efficiency of such an engine is the 
limit of possible efficiency for any engine." 
(Deschanel.) 2. If tjie specific heat of gold is 
0.03244, what weight of it at 470 degs. C. 
will raise 1 kilogramme of water from 12.3 
degs. to 15.7 degs. C? A. The water is to 
be raised 3.4 deg. C. 1,000 grammes require 
1,000 calories per degree of rise of tempera- 
ture, and for 3.4 deg. rise require 3,400 
calories. The gold is to lose 470 deg. — 15. 7 
deg., or 454.3 deg. One gramme of gold gives 
out 0.03244 calorie for each degree of loss of 
temperature, and for 454.3 deg. will give off 
0.03244 x 454.3 — 14.737 calories. As many 
grammes of gold will be required as 3,400 con- 
tains 14,737, which is 230.7 grammes of gold. 

(10273) T. A. says: The following 
method is given in "Cyclopedia of Receipts" 
for deodorizing petroleum : Mix chloride of 
lime with petroleum in the proportion of three 
ounces to each gallon of the liquid to be puri- 
fied. It is then introduced into a cask. Some 
muriatic acid is added and the mixture is well 
agitated, so as to bring the whole of the liquid 
into intimate contact with the chlorine gas. 
Finally the petroleum is passed into another 
vessel containing slaked lime, which absorbs 
the free chlorine and leaves the oil sufficiently 
deodorized and purified. Can you suggest the 
quantities required of muriatic acid and slaked 
lime? Also if the cask should have one end 
open or agitated with the bung in? Is there 
any danger attending this process? A. The 
quantities of muriatic acid and slaked lime 
to be used in deodorizing petroleum are not 
important. If an excess of acid were used, It 
would disappear when the liquid is passed 
through the lime. Probably 3 fluid ounces 
per gallon will be sufficient to furnish enough 
chlorine for the process. Similarly, the bung 
may be in or out of the cask. There will not 
be excessive pressure in the operation ; yet 
if the cask is open, the escape of chlorine will 
not be very annoying in the open air. The 
only danger we can see in the work is the 
inhaling of chlorine gas. This would be dis- 
agreeable, and if a large quantity were taken 
into the lungs, it would be dangerous. 

• (10274) E. J. asks: Does liquid 
when boiling give off air, in the shape of 
bubbles which pass to the surface ? If this is 
the case, why does mercury do so if this metal 
is always used to extract air from tubes, etc.? 
Or is it only the vapor of Hg that bubles? 
A. When a liquid is boiling it is giving off 
its own vapor into the air, if it has been heated 
for a time sufficient to drive off the contained 
air. Even mercury contains air under ordinary 
conditions. Only after it has been heated is 
the air driven out. In filling a barometer tube 
the mercury is boiled to get rid of its' con- 
tained air which would injure the vacuum. 

(10275) W. C. P. asks: Some few years 
ago I saw on sale a self-lighting gag-tip which 
I believe was referred to as a platinum sponge. 
Have you any publications which treat on 
this subject, its principle and method of con- 
struction? A. Self-lighting gas jets are made 
by placing a lump of spongy platinum so that 
the gas will strike it. The absorbing power of 
the sponge is very great, and the absorbed gas 
becomes so hot that the sponge is heated to 
a red heat and ignites the gas. Platinum 
sponge can be obtained from dealers in chemi- 
cals. It is simply the Doebereiner's lamp or 
philosopher's lamp, as it was called, which was 
used for lighting lamps, etc., before the in- 
vention of the friction match. The sponge 
for some reason soon loses its efficiency. 

(10276) D. E. asks: Please let me 
know if there is a cheap and simple way to 
change 110-volt 1 1-5 ampere alternating cur- 
rent to a steady current? A. A rotary trans- 
former is the only practical way to change 
an alternating to a direct current. This is a 
motor run by the alternating current and hav- 
ing a winding leading to a commutator, by 
which the direct current is taken off at the 
other end of the shaft of the machine. 

(10277) J. D. S. asks for a stove black- 
ing or varnish that will give a black gloss and 
not burn off. Brunswick black gives the gloss 
but burns off when applied to top of stove. A. 
Take plumbago, make into a thin paste with 
sodium silicate or water glass. This makes an 
excellent stove polish and should be brushed 
thoroughly. 

(10278) H. B. says: 1. I have a closed- 
circuit battery in which there are two plates 
of carbon and one plate of zinc. What would 
be the solution I could use in this battery to 
best advantage ? A. Use a bichromate solu- 
tion of a chromic acid solution. 2. In winding 
the field magnet and the armature core of an 
electric motor, is it absolutely necessary that 
the same gage wire be used? That is, must 
the wire on the field bo the same size as the 
wire on the core? A. No. The gage of wire 
is determined by calculation, and one may be 
either larger, the same size, or smaller than 
the other. 
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NEW BOOKS, ETC. 

Self-propelled Vehicles. By James E. 
Homans, A.M. New York: Theodore 
Audel Company, 1907. 8vo.; pp. 598. 
Price, $2. 
Mr. Homans's excellent work hardly needs 
recommendation after the success which at- 
tended the first edition. Few books upon this 
subject are provided with illustrations which 
so excellently supplement the text in the 
discussion of the comprehensive questions aris- 
ing in the theory, construction, operation, care, 
and management of the automobile. The au- 
thor has covered the subject with great thor- 
oughness, and few indeed are the points which 
have not received due attention. It is diffi- 
cult to discuss this book in detail, because of 
its comprehensive nature ; but among the il- 
lustrations Plate I, a cross-sectional diagram 
of a four-cylinder touring car, giving the 
names of the principal parts, will appeal to 
every non-technical person interested in the 
automobile. 

Automobile Catechism. By Forrest R. 
Jones, M.E. New York: The Class 
Journal Company, 1906. 16mo.; pp. 
134. Price, $2. 
The author has successfully attempted to 
provide a brief and concise manual upon the 
automobile for the use of owners and drivers 
of cars possessing internal-combustion motors. 
The book, which is provided with a number of 
illustrations to supplement the text, is in the 
convenient question and answer form, and is 
provided with a careful index and a small but 
useful list of "Don'ts" and facts to be remem- 
bered. Every part of the engine is given due 
weight, and numerous troubles liable to be en- 
countered by the driver are explained and their 
remedies are given. 

The American Annual Photographeb 
and Photographic Times Almanac 
for 1907. New York: George Murphy, 
Inc. 8vo.; pp. 354. Price, paper, 75 
cents; cloth, $1.25. 
The twenty-first volume of the American 
Annual comes to us this year as well printed 
and as well illustrated as ever. Among the 
special articles which deserve mention, we 
would enumerate Mr. Wilson Bentley's snow 
and ice crystal photography ; D. G. Archibald's 
"Developing for Certain Results" ; W. W. 
Lakin's "Carbon Printing for the Beginner" ; 
Maximillian Toch's "Photomicrography as an 
Aid to Chemistry" ; C. H. Claudy's "Advanced 
Photograph^ as a Recreation"; J. A. Ander- 
son's "Apertures" ; and Richard Hines's "A 
Simple Dark Room Light." The illustrations 
this year, lavish as usual in their number, are 
characterized for the most part by excellent 
artistic taste on the part of the photographer. 
It must be confessed, however, that the half- 
tone process does not always lend itself to the 
reproduction of the soft effects obtained on 
rough papers. In the appendix will be found 
the customary collection of photographic 
formulas. 

Practical Lettering. "With Original Sys- 
tem for- Spacing, Complete Spacing 
Guide, Analysis, etc. By Thomas F. 
Meinhardt. New York : The Nor- 
man W. Henley Publishing Company, 
1906. Oblong, paper cover. Fully il- 
lustrated. Pp. 15. Price, 60 cents. 

The Strange Case of Dr. Bruno. By F. 
E. Daniel, M.D. New York: Guar- 
antee Publishing Company, 1906. 
12mo.; pp. 235; 14 illustrations by J. 
L. Brooks. Price, $1.50. 

Exporters' Encyclopedia. Containing 
Full and Authentic Information Rela- 
tive to Shipments for Every Country 
in the World. New York: Published 
by the Exporters' Encyclopedia Com- 
pany, 1907. 12mo.; pp. 633. Price, $5. 

Universal Dictionary of Mechanical 
Drawing. By George H. Follows. 
First Edition, First Thousand. New 
York: The Engineering News Pub- 
lishing Company, 1906. Oblong, pp. 
60. Price, $1. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 11, 1906, 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Abrasive wheel, R. Gardner 838,019 

Air brake systems, stopcock for, S. H. 

Dunning 838,308 

Air compressor, L. H. Rogers 838,140, 838,459 

Air lock, H. Japp 838,336 

Air locks and the like, valve for, H. Japp. 838,337 
Air locks, valve for ventilating, E. W. Moir 838,351 

Air separator, C. H. Lane, reissue 12,576 

Alaim. See Fire alarm. 

Alarm, M. C. Cooper 838,385 

Amusement apparatus, C. P. Beisel 838,071 

Amusement apparatus, G. C. Plummer. 838,137 

Armature coils, former for, W. H. Foot 838,017 

Baby jumper, H. C. Benner 838,072 

Balls, machine for winding the cores of 

golf, M. McDaid 838,202 

Bark rossing machine, E. W. Goodrick 838,102 

Bat, base ball, E. Kinst 838,257 



Battery cell, J. W. Brown 838,165 

Bearings, manufacturing and assembling 

ball, R. Conrad 838,303 

Bearings, retainer for antifriction, N. T. 

Harrington 838,111 

Bed bottom, W. M. Grose 837,923 

Bedsteads, combined husk and tube for 

manufacture of metal, J. Gibson 838,178 

Beehive, J. H. Padgett 838,444 

Belt throwing device, K. Ueland 837,982 

Binder, loose leaf, J. A. Mudd 838,201 

Binder, loose leaf, T. P. Halpin 838,323 

Binder, loose leaf, Mudd & Eddy 838,435 

Binding post, R. H. Manson 838,260 

Blades, shroud member for, M. Rotter 838,358 

Blind guard, window, L. D. Richardson 838,356 

Block and order signal, interlocking, J. G. 

Moore 838,262 

Block signal apparatus, A. Bevan 838,495 

Boiler furnace, steam generating, I. M. 

Sullivan 838,364 

Bolts, rivets, and the like, upsetting or 

heading machine for, P. R. Duncan.... 837,919 

Book, manifold sales, H. H. Winslow 838,293 

Bookmark, F. Crouch ,. 838,386 

Booster safety device, J. D. Hilliard, Jr 838,407 

Boot or shoe holder, H. O. Miller 838,198 

Bottle, E. Miller. 838,130 

Bottle, non-reflllable, F. W. Stewart 837,974 

Bottle, non-reflllable, M. Loftus 838,035 

Bottle, non-reflllable, S. R. Harris 838,186 

Bottle or jar capping machine, J. F. Nissly 838,134 

Bowling alley ball, C. Holland 838,026 

Boxes, machine for applying tapes to, J. 

Huether 838,413 

Brake handle, S. J. Hanlin 838,249 

Brake mechanism, A. O. Mitchell 837,943 

Brake mechanism, H. T. Hansen 838,110 

Brake rod connection, W. S. Atwood 838,157 

Brake shoe, J. S. Thompson 838,222 

Brake shoe, H. K. Gilbert 838,317 

Brake shoe and making same, H. K. Gilbert 838,316 

Brazing compound, J. A. Rennie 838,274 

Brazing metals, J. A. Rennie 838,211 

Breech mechanism, Meigs & Hammar 838,432 

Bridge, W. E. Whiteside 838,485 

Broom rack, W. H. Speiser 838,473 

Brush, fountain blacking, C. A. Conners. ... 838,241 

Bucket, dredge, G. W. King 838,120 

Building covering, J. O. Ballentine 838,232 

Building structure, Codman & Despradelle. . 838,302 
Buildings, weather covering for, N., E. J., 

& P. J. Fischer 838,015 

Bulkhead, C. M. Emmons 838,093 

Butt and lock gage, combined, J. M. Real- 

irg 838,355 

Cabinet, credit, Tice & Gorsuch 838,223 

Cable clamp, wire, J. H. Cook 838,500 

Calculating device, V. B. Neal 838,132 

Calculating machine, J. F. Mays 838,128 

Calking, W. Y. Lewis 838,341 

Car compound brake, Baldwin & Sundh 838,160 

Car, convertible, E. R. Ash 838,369 

Car coupling, F. Irwin 838,188 

Car coupling knuckle, Harriman & Dailey.. 838,325 

Car door, T. Mayhew 838,347 

Car, dump, S. Otis 838,510 

Car wheel, F. E. Holliday 837,932 

Carbureter for explosive engines, J. J. Cook 838,085 

Carpet cleaning device, C. D. Westman 838,290 

Carpet sweeper, F. King 837,936 

Carriage curtain fastener, self-adjusting, 

J. F. Wildgen 838,486 

Carriage prop stop or rest, W. J. Baker... 837,998 

Carriage top spring, A. G. Paine 838,445 

Carrier, W. Mitchell 837,944 

Cartridge and making same, explosive, F. I. 

Du Pont 837.958 

Cartridge clip and holder, H. N. Hawley 837,929 

Cartridges and shells, priming device for, 

C. A. Bailey 838,493 

Case, J. W. Kirkpatrick 838,031 

Caster, A. B. Diss 838,307 

Cellulose derivative and making the same, 

G. W. Miles 838,350 

Cement brick machine, automatic. B. W. 

Leggett 837,938 

Cement from blast-furnace slag, manu- 
facturing, H. Colloseus 837,918 

Ceramic ware, manufacture of glazed or 

enameled, A. Bigot 838,496 

Chain links, machine for use in the manu- 
facture of, W. Bauermeister 838,069 

Chair. See Opera chair. 

Chair truck and self-contained propelling 

means therefor, T. E. Williams 838,228 

Chalking device, P. T. Erwin 838,395 

Chicken house, knockdown, J. F. Legg 837,937 

Cigar and cigarette holder and ash receiver, 

B. Kohn 838,424 

Cigar cutter, W. C. Briggs 838,298 

Cigar tip cutter, C. Nobs, Jr 838,205 

Circuit, automatic exchange, A. M. Bullard. 838,006 

Cloth pressing machine, I. Erickson 838,245 

Clothes cleaning device, C. P. Dpton 837,983 

Clothes washer and wringer, compound, 0. 

Guitar 837,924 

Clutch and brake, combined, S. B. Welcome 838,483 

Clutch construction, Graham & Mitchell 838,318 

Clutch, fluid speed governing, J. C. Wands. 838,149 

Clutch mechanism, A. C. Hendricks 838,024 

Coal compound, W. Hammick 838,403 

Coal screen, upright rotary, F. Niehter... . 838,441 

Coal separator, W. O. Gunckel 838,402 

Coin tray, Kollie & Cushman 838,121 

Cock handle, stop, Inches & Hosker, reissue 12,574 
Coke drawing and loading means, W. M. 

Nixon 838,049 

Combing or the like, dabbing mechanism 

used in wool, E. & J. Greenwood 838,321 

Combustion engine, C. Weidmann 837,989 

Compasses, tape, E. L. Saxton 838,463 

Compressor or pump, rotary, L. H. Rogers 838,458 

Concentrator, J. P. Shumway 838,468 

Concrete bodies, forming hollow, Westen- 

huber & Wehrle 838,226 

Concrete mixer, S. A. McGill 838,439 

Concrete or cement post mold, R. F. Wright 838,490 

Condenser, steam, W. F. Fricks 838,314 

Conduit construction, metal, Moore & Ball. 838,263 

Conveyor, Q. W. King 838,119 

Coop, crate, and other similar structure, B. 

F. White 838,484 

Corn cutter, H. Willits 838,367 

Corn sorting machine, seed, R. H. Stimple. 838,220 

Cow cover, W. D. Evans 838,310 

Crate, cattle, D. J. Campbell 838,301 

Cream separator, J. R. Bostwick 838,374 

Cultivator, disk, W. J. McEntire 838,264 

Cultivator, lister, W. F. Reschke 838,452 

Cultivator tooth gang, W. H. Riddle 838,457 

Current motor, J. A. Cameron 838,237 

Curtain pole and curtain fastener, G. F. 

Tait 838,282 

Cycle, water, A. L. Standard 837,973 

Dash pot, A. M. Coyle 838,169 

Dental work, H. D. Best 838,296 

Derailers, etc., operating mechanism for, 

S. W. Hayes 837,930 

Display apparatus, revolving exhibit, N. 

H. Brown 838,075 

Display rack, M. Zeiner 838,294 

Distillation, E. A. Le Sueur 838,195 

Distributer or duster, W. A. McWhorter. 838,267 
Dough, etc., apparatus for mixing. E. Shaw. 838,467 
Dough cutter, cake, Sevon & Jarvimaki.. 837,971 

Draft attachment, E. H. Pratt 838,449 

Draft equalizer, A. E. Walburn 837,985 

Draft, force, N. S. V. Hamel 838,184 

Draft gearing, S. P. Bush 838,378, 838,379 

Draft gearing, J. H. McCormick 838,436 

Drag and scraper, road, W. L. Baker 838,159 

Drainage trap, house, Bonnell & Conrad.... 838,001 

Drawer, J. S. Maclean 838,037 

Dressmaker's fitting stand, V. H. Canham. 837,916 

Drill. See Ratchet drill. 

Drilling machines, guiding appliance for, 

E. M. Kinsella 838,339 

Dry kiln, A. White 838,227 

Dynamo governing device, C. A. Eck 838,393 

Electric coils, producing, I. Kitsee 838,423 

Electric machine, dynamo, W. Stanley.... 838,144 

Electric motor, S. L. Nicholson 838,048 

Electric wave form tracer, R. Rankin.... 838,273 
Electrical circuit interrupter, Bullard & Mat- 

' thies 838,005 

Electrical contact shoe, T. Fildes 838,177 

Electrical machine, B. G. Lamme 838,034 

Electrical protective device, C. E. White.. 838.066 

Electroplating, Livingston & McNulty 838,346 

Elevator, Power & Boyington 837,960 



Elevator belt, C. E. Taylor 838,221 

Elevator safety brake, C. Price 837,061 

Klevator safety device, L. B. Ritter 838,213 

Elevator system, single push button auto- 
matically controlled electric, F. W. 

Newell 838,133 

Elevators, power storage and safety device 

for, W. P. Groom 838,322 

Embankments and road beds, means for con- 
structing, F. F. Lloyd 837,940 

Emblem charm, N. D. Cole 838,499 

Engine lubricator, steam, D. Morehouse — 838,040 

Engine muffler, C. Palmer 838,051 

Engine roll, beating, M. R. Rust 838,359 

Engine starter, F. L. Orr 837,953 

Engine starting device, explosion, C. R. 

Greuter 838,398 

Engine vaporizer, internal combustion, J. 

H. Vail 837,984 

Engines, generating apparatus for heat, 

S. A. Reeve 838,451 

Excavator, twin bucket, C. C. Jacobs 838,335 

Eyeglass attachment, A. A. Petit 838,271 

Farm tool, O. M. Henkel 838,405 

Feather treating apparatus, S. B. Horn- 

idge 838,412 

Feed and litter carrier, F. G. Held et al. 838,023 
Feed water heating apparatus, Dales & 

Braithwaite 838,172 

Feeder and exerciser, poultry, H. E. Barnes 838,161 
Feeding mechanism, G. H. A. M. Leroy.. 838,340 
Feeding scale preventives into boilers, ap- 
paratus for, Schwingel & Turner 838,217 

Fence anchor, J. Wilcox 837,992 

Fence post, E. M . Keener 838,420 

Fence posts and like non-tubular articles, 

molding device for, J. J. Luck 838.197 

Fence stretcher, wire, W. J. Tolle 838,285 

Fertilizer, making, W. R. Luckey 838,036 

Filter, rain water, W. F. Mikolasek 838,129 

Filtering apparatus, vertical D. M. Pfautz. 838,052 
Fire alarm, automatic, J. H. Marchant.... 837,941 

Fish opener, shell, H. P. Gorman 838,104 

Fishing reel, G. A. Young 838,491 

Flat iron stand, E. B. Fisher 837,921 

Fluid pressure brake, W. H. Sauvage 837,965 

Former, C. Perry 837,957 

Fruit picker and gatherer, L. S. Holmes. 838,116 

Fruit picking device, A. Murdoch 838,131 

Funnel, M. M. Wood 838,489 

Furnace grate, T. E. Martin.... 838,431 

Furnaces, apparatus for regulating combus- 
tion in, T. W. Johnson 838,338 

Fuse, electric, L. B. Buchanan 838,235 

Gage for finding the lengths, bevels, and 

cuts of building material, J. D. Wall. 838,365 

Galvanic battery, B. J. Blameuser 838,372 

Game, J. Salvador 838,461 

Game apparatus, fencing, E. J. Grant. 838,105 

Game device, C. G. Davis 838,087 

Garment fastener, A. W. Riches 838,056 

Gas apparatus, J. A. Perry 838,447 

Gas burner, F. M. Ashley 838,156 

Gas burners, self-lighting attachment for, 

F. Chipault 838,239 

Gas engine, J. W. Eisenhuth 838,013 

Gas engine, H. G. Carnell, reissue 12,572 

Gas engine, rotary, E. J. Weeks 838,150 

Gas generator, acetylene, P. O. Hays 838,022 

Gas light mantles, machine for incinerating, 
baking, and shaping incandescent, C. 

Clamond 838,080 

Gluing machine, veneer, A. A. Dennis.... 838,089 

Golf club, Thompson & Mitchell 838,284 

Governor, A. A. Kent 838,256 

Greenhouse, Wilson & Hoyt 838,229 

Grinding mill, Belt & Utz 838,370 

Grinding or cutting machine, J. W. Hudlow 838,250 
Guns, cartridge for air, A. T. Saunders. . 838,511 
Hair separator, centrifugal, H. J. Brown. 838,377 

Hammer, power, R. Bauer 838,233 

Hammer, power, H. B. Stocks 838,363 

Hammock, G. W. Carbaugh 838,078 

Harvesting and husking machine, corn, D. 

F. Churchill 838,240 

Hat supporter, J. J. Cannan 838,238 

Hawse pipe cover and anchor clamp, W. 

J. Tomlin 838,286 

Hay press, E. Dore 838,012 

Hay tedder, O. B. Reynolds 838.212 

Head rest, A. W. Browne 838,299 

Heater. See Water heater. 

Hoist, B. F. Henry 838,025 

Hoisting bucket, A. E. Norris 838,206,838,352 

Honeycomb cutter, W. J. Young 838,230 

Hoops on barrels and kegs, attachment for 
machines for pulling head, W. H. Pot- 
ter 838,272 

Horses from the sun's heat and from storms, 

canopy for sheltering, J. H. Nivens.. 838,135 

Horseshoe calk, T. W. Simmons 837,972 

Horseshoes, forming billets in the manu- 
facture of machine-made, A. Smith.. 838,471 
Hose coupling, car and air brake, W. W. 

Gordon 838,103 

Hose rack, C. Nuhring 838,207 

Hose rack, adjustable, C. Nuhring 838,208 

Hydrant and valve mechanism for the 

same and other purposes, D. F. O'Brien 838,509 

Index, card, J. R. Buckwalter 837,914 

Insulator for line conductors, J. M. Weed.. 838,482 

Insulator, high tension, F. G. Baum 838,163 

Internal combustion engine, C. R. Greuter. 838,399 
Jaequard machine, double lift open shed, 

C. Senn 838,279 

Journal box, Weber & Mueller 838,225 

Journal box, car axle, E. B. Fargo 838,094 

Kettle, R. W. Glenn 838,397 

Key opening can, J. W. Nichols 838,204 

Kiln. See Dry kiln. 

Kiln heating apparatus, S. O. Larkins 838,427 

Knitting machine, W. C. Whitcomb 838,065 

Labeling machine, bottle, Hinsch & Fossel- 

man 838,113 

Lace fabric, J. E. Dudson 838,174 

Ladder, Rich & Wick 838,275 

Lamp, mercury vapor, II. V. Siim-Jensen. . 838,280 

Last, H. F. Browne 837,913 

Lasts, corn and bunion easing attachment 

for boot and shoe, J. O. Stivers 838,146 

Lasts, tack puller for shoe, P. S. Kingsland 838,422 
Latch for sliding doors, automatic, J. R. 

Hughes 838,333 

Lath, sheathing, E. S. Crull 838,387 

Lathe tool holder, J. W. Reynolds 838,453 

Leather splitting machines, adjustable bear- 
ing for, H. M. Smith 838,472 

Lifter, W. P. Morrow 838,041 

Light shades and lamp chimneys, holder 

for, M. Phillips 838,210 

Lightning arrester, F. B. Cook 838,304 

Lignite, treating, L. Sterne 838,281 

Linotype machine, Suteliffe & Holliwell. . 838,062 
Linotype machine, F. W. Suteliffe . .838,063, 838,064 
Liquid treating apparatus, Sutro & Booth. 837,975 
Liquids with gases, apparatus for treating, 

H. P. Dyer 838,091 

Lithographic plates, producing zinc, C. G. 

Meyn 838,349 

Lock, A. McCleary 837,946 

Lock, F. W. Schroeder 838,360 

Log handling machine, G. W. Butt 838,300 

Loom protector mechanism, C. W. Bates.. 838,162 

Loom shuttle, E. Nuttall 838,050 

Loom shuttle, cotton, J. E. Lemyre 838,123 

Lubricating cup, C. C. Davis 838,011 

Lubricating device, L. Feval 838,014 

Lubricating device, C. T. Carnahan 838,380 

Lumber platform, W. A. Fellers 838,095 

Magnetic separator, J. C. Winder 837,994 

Mail box, J. M. Larsh 838,194 

Manicuring device, J. L. Neff 838,440 

Manure, preparing, J. Hammerschlag. . . . 838,108 
Masonry structures, constructing, Hayde & 

Pille 838,389 

Massage machine, G. F. Trotter 837,979 

Massage machine, C. G. Fenstermacher 838,096 

Masts, constructing, A. E. Brown 837,912 

Match box, E. P. Harrison 837,928 

Measuring device, A. Youdelman 838,368 

Measuring instrument, electric, 0. Holz.. 838,410 

Metal receptacle, fluid, W. H. Dailey 838,306 

Metal shaping device, W. W. Bissell. . ... . 838,164 

Meter. See Telephone meter. * 

Milking machine, L. Burrell ,, ..838,236 

Miner's pit cap, R. E. Pitcher 838,054 

Mining machine, coal, D. V. Sickman 838,470 

Mining machinery, coal, D. V. Sickman.... 838,469 

Mirror, Nichols & Gilliland 838,047 

Mixer. See Concrete mixer. 

Moistener, envelop and stamp, W. A. Brown 838,076 

Mold, J. F. Schwartz 838,278 



Motor control, electric, Geipel & Lange.. 838,315 
Motor controlling means, electric, F. D. 

Hallock 838,021 

Music holder, S. E. Buck 838,077 

Music, mechanism for winding perforate 

sheet, J. W. Whitlock 837,991 

Musical instruments, tracker board for me- 
chanical, H. P. Ball 837,910 

Musical wind instrument, J. S. Barlow 838,494 

Nickel from copper, separation of, R. R. 

Maffett 838,125 

Nipple connection and valve opener, W. S. 

Stapley 838,219 

Nut and bolt, self-locking, L. M. Sartain . . 838,462 

Nut lock, C. .C. Moffet 837,945 

Nut lock, J. C. Gibler 838,020 

Nut lock, W. F. Hise 838,114 

Nut locks, machine for making tail, A. T. 

Richardson 838,276 

Nut wrench, R. R. Crouse 838,086 

Opera chair, J. G. Flugan, Sr 838,016 

Ore concentrating table, F. W. Sherman.. 838,058 
Ore crushers, mercury feeder for, P. Kirke- 

gaard .■ 838,191 

Oven, baking, F. M. Peters 838,270 

Packing, automatic, Lea & Degen, reissue. 12,573 
Packing receptacles, follower for, R. C. 

Hansell 837,925 

Packing, sectional. J. E. Willcox 838,291 

Paper bags, finishing or unpacking press 

for, C. E. Dulin 838,392 

Paper cutting and pasting machine, Hughes 

& Prankard 838,252 

Paper engine or beater, H. McGill 838,265 

Paper holder and cutter, roll, O. C. Fletcher 838,312 

Paper receptacle, C. F. Jenkins 838,416 

Pavements, draining apparatus and dust col- 
lector for, W. H. Redemeyer 838,450 

Pea hulling and separating machine, J. E. 

Sanders 838,277 

Pencil and like sharpeners, manufacture of 

cutters for, K. T. Weber 838,289 

Pencil point protector, F. G. Benson 837,911 

Pencil sharpener, G. Oberbeck 838,508 

Percolator, C. E. Trewhella 838,224 

Perforating machine, S. D. Sturgis 838,147 

Phonograph record, V. M. Harris 837,927 

Photographic apparatus, C. Motti 838,042 

Photographic developer, B. L. Williams 838,488 

Photographic plates, developing table for, 

M. S. Clawson 838,167 

Piano attachment, self-playing, J. W. Dar- 

ley, Jr 838,501 

Piano sounding board, T. Wolfram 838,154 

Pickling vat cage, R. Richards 838,456 

Piles, forming, Johns & Eynon 837,933 

Piling, metal sheet, J. E. Williams... 838,152 

Pipe coupling for railway coaches, train, T. 

J. Murphy 838,043 

Pipe welding. J H. Taylor 837,976 

Piston rod lubricator, C. J. Bushmeyer.. 837,915 

Planter attachment, G. Weidinger 838,366 

Planter, combined seed, J. W. Little 838,345 

Planter, eorj, H. W. Thomasson 838,476 

Plasterer's running mold, T. Turton 837,981 

Plating compound, G. H. Thime 838,148 

Pliers for cutting, forming, and clenching 

staples, Chandler & Richardson 838,008 

Plow, G. B. Thrasher 838,477 

Plow, W. E. Vance 838,480 

Plow and attachments, subsoil, W, M. Home 838,411 

Plow attachment, N. T. Lien 838,342 

Plow harrow attachment, W. Walker 837,986 

Plow, motor, S. E. Kurtz, reissue 12,575 

Plow point fastener, Stedham & Miller 838,474 

Plug, wall, G. H. Carlon 838,007 

Pneumatic cushion for vehicle springs, C. 

S. Gurney 838,106 

Pocket, cigar, 0. L. Parmenter.. 837,954 

Pole carrier, wagon, Ilapp & Houck 838,185 

Pole, coupling, D. B. Campbell 838,497 

Pole tip, vehicle, G. J. Johnson 838,254 

Pot. See Dash pot. 

Pottery, decorating, J. W. Young 838,155 

Powder, explosive coherer, F. Schneider.... 838,216 
Powdered substances, means for uniformly 

distributing, Schultze & Schussler 838,464 

Press. See Hay press. 

Press reel, copying, G. Bluen 838,373 

Printer's galley, C. H. Kellerman 838,189 

Printing plates, means for holding, C. 

Wagner 838,512 

Printing plates, means for holding and 

registering, R. Miehle 

Propeller, J. Fola 

Propeller for vehicles that travel in a fluid. 

A. Gambin 

Pruning shears, A. J. Hammond 

Pulp distributer, D. Lonie 

Pump, E. P. Worden 

Pump, compound centrifugal, W. O. Webber 

Pump rod coupling, L. Pitcher 

Punching machine feeding mechanism, A. 

Wilzin 

Rail joint, J. F. Barnhill. 

Rail joint, D. H. Gilges 

Rail joint, C. Tymm 

Rail joint. J. L. Stoffer 

Rail, portable step, McKee & Finkbeiner. . 
Railway brakes, retarding valve mechan- 
ism for fluid pressure, Turner & Lewis. 
Railway chairs and steel rails, key or wedge 

for, E. B. Killen 

Railway cross tie and rail brace, metallic, 

J. D. Myers 

Railway derailer, W. R. Cochran, Jr 

Railway, pleasure, A. Bragg 

Railway rail, J. C. Allendorph 

Railway rail joint, E. Lewereng 

Railway rail joint, continuous, F. H. 

Whomes 

Railway semaphore, G. S. Willoughby . . . . , 
Railway signaling system, G. K. Andrews. 

Railway switch, F. Adamson 

Railway switch, G. W. Long 

Railway tie, J. B. Porter 

Railway tie, J. F. Kaminsky 

Railway tie, A. R. Latimer 

Railway tie, metallic, F. E. French 

Railway train brake, compressed air, A. A. 

Osoling 

Railway trains, automatic apparatus for 

preventing collision of, M. Privat.... 
Railway vehicles, braking sleigh for, F. 

Schon 

Range, G. F. Nolte 

Ratchet drill, J. H. Karison 

Ratchet implement, C. H. Billings 

Ratchet wrench, Hanes & Staples 

Razor, safety, H. Clauss 

Record box, A. M. Seeley 

Refrigerator, J. H. MoDaniel 

Relay, M. R. Hanna 

Releasing block or hook, A. A. Mcintosh.. 

Releasing device, J. O. C. Briggs 

Respirator, J. Morgan 

Road scarifier, M. J. Todd 

Rotary engine, W. A. Kelso 

Rotary engine, S. S. Sadorus 

Rotary motor or turbine, C. S. Dean 

Rubber and ebonite, treatment and utiliza- 
tion of waste vulcanized, V. de Kara- 

vodine 

Rule, J. Bender 

Safety switch, W. R. Cochran, Jr. .838,082, 

Sandpaper holder, R. A. Seaborn 

Sash support, J. S. Gribbon 

Raw filer, H. B. Foley 

Sawing machine, manually operated log, 

P. McDonald 

Sawmill log dog, J. F. Lehdmann, Jr 

Scaffold support, M . F. Seeley 

Scaffold, window, H. J. Cole 

Scale, truck, O. W. Jarsell 

Scraping tool, J. A. Traut 

Screen. See Coal screen. 

Screen holder, wire, A. E. Griffin 

Screw cutting device, S. Lippert 

Sealing means for vessels, A. A. Low 

Sewer base, G. Rader 

Sewing machine, carpet, -T. H. Hood 

Sewing machine for manufacturing smocked 

plaits, Meumann & Hirsch 

Sewing machine, shoe, J. B. Hadaway, 

838,182, 

Shade bracket, window. W. D. Grippin 

Shade roller raising, lowering, and support- 
ing device, W. N. Dunn, reissue..... 

Shaft coupling, E. H. Ahara 

Shears, G. C. Zeller .-. 

Shears, J. H. Parsons 



838,030 
838,313 

838,098 
838,504 
838,196 
837,095 
838,988 
838,448 

838,292 
837,999 
838,101 
838,288 
838,475 
838,266 



837,935 

838,044 
838,083 
838,074 
838,295 
838,429 

838,151 
838,153 
838,492 
837,908 
838,430 
837,959 
838,255 
838,428 
838,097 

838,442 

838,138 

837,968 
837,950 
838,118 
838,000 
838,109 
838,009 
837,970 
838,437 
838,404 
837,948 
838,002 
838.434 
838,478 
838,029 
838,460 
838,088 



838,419 
838,371 
838,084 
838,465 
838,180 
837,922 

838,438 
838,506 
838,218 
838,010 
837.955 
837,978 

838,400 
838,344 
838,124 
838.354 
838,332 

838,348 

838,183 
838,181 

12,577 
838,231 
837,997 
838,446 
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Sheet metal can, A. T. Kruse 838,122 

Sheet metal work, M. J. Sehuiling 837,966 

Shoe holder, C. J. Brosnan 838,234 

Shovel attachment, E. Clark 838,498 

Shuttle, E. Lamoureux 838,258 

Signal apparatus, H. Sandvoss 838,141 

Skins, leather, fabrics, etc., apparatus for 

pumicing, J. C. Paschall 838,268 

Slicer, fruit and vegetable. J. J. Rookus. . 838,357 
Smoke consuming furnace, J. Modlinger . . . . 838,507 

Smoke stack, C. Stieler 838,060 

Snow plow, P. G. Minier 838,200 

Soap bar producing apparatus, K. E. Markel. 838,127 
Soldering and brazing apparatus, L. V. 

Cockrum 838,168 

Sound modifier, C. R. Breen 838,297 

Sound reproducer, A Haug 838,326 

Speeder, W. T. Sears 837,969 

Spike lock, J. Neil 838,203 

Spoon, W. W. Grocott 838,401 

Spraying apparatus, F. Koechel 838,193 

Square and miter gage, combined carpen- 
ter's, R. B. Owings 838,443 

Stacker, I. E. Steele 838,145 

Stamp mill, P. Kirkegaard 838,190 

Stamping machine, coupon, G. E. Russell.. 838,215 

Staple machine, R. Coates 838,081 

Station indicator, P. J. Mann 838,126 

Steam generator, Edwards & Smith 838,502 

Steel, hardening, S. N. Brayshaw 838,375 

Stereopticons, dissolving mechanism for, 

J. C. Martincourt 837,942 

Sterilizer, liquid, D. L. Holden 838,409 

Stock fountain, J. Falk 838,246 

Stone dressing machine, L. T. Rhea 838,454 

Stone, etc., process and apparatus for the 
constructon of slabs of artificial, A. 

Hermann 838,406 

Stop motion device, automatic slow-down, 

A. M. Coyle 838,170 

Stove attachment, W. C. Kerstetter 838,421 

Stove or furnace, heating, F. A. Schlosser. 837,967 
Stove or range, cooking, W. R. Hampden.. 838,324 

Stove support, C. W. Rowley 838.057 

Street sprinkler, J. B. Hall 838,107 

Suit case, J. Pettibone 838,353 

Surgeon's needle holder, H. H. Clark 838,383 

Surgical instrument, T. W. Williams 837,993 

Surveyor's reel, E. H. Holden 837,931 

Switch actuating mechanism, E. L. David- 
son 838,388 

Switch base, electric, N. W. Crandall 838,171 

Switch mechanism, automatic. A. 0. Dur- 

din, Jr 838,090 

Switch operating device, L. W. Knowles. 838,033 
Table. See Ore concentrating table. 

Talking machine, H. A. Johnson 838,505 

Target trap, J. H. Brookman 838,376 

Teeth, tool for handling artificial, F. L. 

Hunt 838,027 

Telautograph apparatus, F. Ritchie.. 838,139 

Telegraphic relay, I. Kitsee 838,192 

Telephone and district messenger system, 

combined, J. G. Nolen 838,136 

Telephone call register, J. J. O'Connell.. 837,951 
Telephone exchange systems, automatic 

ringing device for, W. W. Dean 838,244 

Telephone meter, N. H. Holland 838,115 

Telephone receiver, L. Steinberger 838,362 

Telephone signal. T. P. Jordan 838,117 

Telephone system, phantom, T. P. Jordan. 838,028 

Thermometer case, M. D. McKiechan 837,949 

Threshing machine, H. Alberswerth 837,909 

Threshing machine, J. J. Kleker 838,032 

Ticket holder, C. B. Livermore 837,939 

Ticket holder, A. L. Bryant 838,003,838,004 

Toaster and warming oven, combined, M. 

A. Phelps 838,053 

Tobacco treating machine, W. M. Schwartz 838,361 

Tooth, artificial, J. H. Jackson 838,415 

Toy, E. L. Curial 838,305 

Toy gun, D. B. Hoffman 838.330 

Transmission mechanism, A. N. Manross. . . 838,259 

Transplanter, R. S. Thornton 837,977 

Transplanter, L. Miller 838,199 

Tread, safety, T. P. Farmer 838,247 

Trolley pole controller, electric car, A. J. 

Edwards 838,175 

Truck, car. J. Green 838,319,838,320 

Truck, transfer, W. P. Hussey 838,253 

Truss, colotomy, E. E. Hyatt 838,334 

Tubing, machine for making, T. T. Green- 
field 838,179 

Tubular structures, apparatus for cleaning, 

A. H. Colcord 837,917 

Turbine and muffler, combination, G. E. Ful- 
ton 838,018 

Turbine, elastic fluid, C. A. Backstrom... 838,158 

Turbine, elastic fluid, J. Wilkinson 838,487 

TUTbine, fractional supply, J. W. A. Elling. 838,309 

Turbine nozzle, steam, C. V. Kerr 837,934 

Turntable. C. W. Hillenbrand 838,329 

Typewriter adding attachment, G. I. Wicks 838,068 

Typewriting machine, J. Felbel 837,920 

Typewriting machine, J. K. McCathran. . . . 838,045 

Typewriting machine, W. I<\ Helmond 838,328 

Typewriting machine, J. Felbel 838,396 

Typewriting machine ribbon guide, H. D. 

Bolton 838,073 

Umbrella, J. F. Martin 838,261 

Umbrella, folding, C. H. Ely et al 838,092 

Vacuum control system, C. G. Patterson... 838,209 

Valve, S. W. Miller 838,433 

Valve, automatic safety, J. J. Heitz 838,327 

Valve, combined emergency and throttle, 

R. H. Rice 838,455 

Valve for water gages, safety, W. S. Pitts 

et al 838,055 

Valve, gate, T. Tromblee 838,479 

Valve gear for pneumatic rock drills, C. 

Weidmann 837,990 

Valve, graduated release, W. V. Turner. . 838,287 
Valve mechanism for turbines, O. Junggren 838,418 
Valve, pressure controlling, C. E. Semple, 

Jr 838,466 

Valve testing device, triple, C. C. Farmer. 838.311 

Vehicle, D. O'Keefe 837,952 

Vehicle brake, T. L. & T. J. Sturtevant.. 838,061 
Vehicle, electrically propelled, Thayer & 

Ledwinka 838,283 

Vehicle, motor, W. D. Hawk 838,112 

Vehicle seat, L. Kuchenbecker 838.426 

Vehicle wheel, D. Ward 837,987 

Vehicle wheel, E. Keyser 838,030 

Vehicle wheel, V. E. Beauchemin 838,070 

Vehicles, spark coil box for motor, R. Huff. 838,25] 
Vehicles, suspension member for six-wheel, 

C. H. Lindecker 838,343 

Velocipede, Z. T. Carroll 838.381 

Ventilator, J. H. Fulton 838,248 

Ventilator, E. H. Caswell 838,382 

Vise, pipe, J. E. Seymour 838,143 

Voice placer, R. D. Youngman 837,996 

Voting machine, Ross & Horstman 837,964 

Voting machine. Cutter & Sutfin . .838,242, 838,243 

Wagon dump, J. F. White 838,067 

Wagon, dumping, M. J. Ely 838,176 

Wall structure and building same, retain- 
ing, W. P. Rice 837,962 

Washer. See Clothes washer. 

Washing machine, O. Harris 837,926 

Washing machine, J. Homier 838,331 

Watchman's locking apparatus, H. Hindersin 838,408 
Water bag, syringe, and colonic irrigator, 

combined, J. W. McDowell 837,947 

Water control system, A. J. Dollar 838,384 

Water heater, H. G. Martin 838.038 

Water purifying apparatus, A. E. Dietrich.. 838,390 
Water systems, relief device for, L. W. 

Eggleston 838,394 

Weeder, W. R. Jenkins 838,417 

Weeding tool, J. R. Gilbert .' 838.100 

Weighing and sacking machine, automatic, 

J. H. Pennick 837,956 

Weighing apparatus, liquid, W. W. George. 838,503 

Wheel mounting, F. H. Richards 837,963 

Whistle, T. Hoope, Jr. 838,187 

Winding machine tension device, J. O. Mc- 

Kean 838,046 

Windmill regulator, H. A. Kricke 838,425 

Wire stretcher, O. T. Shipp 838,059 

Wire stretcher, W. P. Chisholm 838,079 

Wire stretcher, Scott & Curtis 838,142 

Wire stretcher, H. Waller 838,481 

Wood ornamenting dies, E. C. Dittmar.... 838,391 
Wrapping machine. package, Peters & 

Hungerford 838,269 

Wrench, F. A. Garland 838.099 

Wrench, W. H. I ennison 838,173 

Wrench, D. E. Rowland 838,214 

Wrench or spanner, C. A. Hunton 838,414 

Wringer, folding, H. G. Burrows 838,166 




"Star" 
Lathes 



Foo* and 
Power 
Screw Cntting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFC CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 



Engine and Foot Lathes 

machine shop outfits, tools and 

supplies best materials. best 

WORKMANSHIP. catalogue free 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

A SEWING MACHINE 

operated by water costs nothing to run, and wil 
save many times its cost in Doctor's bills. 
Water Motors made by us are guaranteed to run 
for five years without requiring anv repairs. 

Patented June 28, 1898. 7 Inch Motor. Prices 

from $10 up, including the braku attachment. 

Agents wanted. Send 10c. for copyrighted booklet 

A. ROSENBERG MOTOR AND MFG. €0. 

Established 1S94 

Baltimore, Old., V. S. A. 




NEW ERA FUEL SAVER 



i For the Furnace or Boiler 

It will save more than its cost 
this Winter because it cuts one- 
third from your coal bills and 
thoroughly heats rooms your fur- 
nace now fails to heat without ex- 
tra expense. Saves the heat which 
ordinarily goes out of the chimney. 
Requires no further attention when 
once installed, and every house- 
holder who heats by furnace or 
I boiler should ask their dealer 
I about the New Era, or write for 
I full particulars to 

W1LHOT CASTLE CO. 
17 A Elm St., Rochester, N.V. 
We also make Radiators for 
Stovepipes, etc. 




A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a 100-mile wireless telegraph outfit. 
Numerous, adequate diagrams accompany the text. 
Price 10 cents by mail. Order from your newsdealer, or 
from 

MUNN & CO , 361 Broadway, New York 



Andrew Cetrrvegie, Thomas A. Edison 

a and. many other successful men be-i 

£ m gan their careers at Telegraph, 

H9l£ 1 -ffikfi^~. — . Operating. Why don't you 
IE JTLI&iF--* 2 learn? For $1.75 we will 
l««iil^»Hl . L^^mft* send you a complete 
imJrTffrBJiM N ' D - outfit with 
Infill *«K^iSrlSrlI'** i 9f Do °k of instructions, 
BJIiiyin SB by express (not pre, 

paid). Send for cata-i 
log of electric appa-. 
ratus, supplies and 
_ „ ' novelties. 

J. H. Bunnell & Co., Inc., 20 Part Place, New Forfc 




PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., sent tree Patents procured through 
Munn & Co. receive free notice in the | 

Scientific Aiiebicah 

MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St.,Washington,D.C. 



The New 
Agriculture 



■ 



"The New Agriculture," 
by T. Byard Collins, is being 
appreciated as will be seen by a 
perusal of one of the many 
favorable press notices which it 
has received, such as the follow- 
ing from the "Rural Outlook": 

. 4 'One of the most interesting and brilliant 
chapters in the history of our country during 
the last hundred years is the change which 
has come over the fortunes of the rural popu- 
lation. We call it The New Agriculture. 
It is not a mere development or improve- 
ment; it amounts to a revolution in farm 
life and is destined to have a profound influ- 
ence upon our national character and destiny. 
T. Byard Collins h: s written a popular out- 
line of the changes which are revolutioniz- 
ing the methods of farming and the habits 
of farm life. It is an argument for indi- 
vidualism as against the urban trend of con- 
solidation. It is a volume every thoughtful 
agrarian will enjoy owning and reading." 
l&mo., 8?4 pases lOfi Illustrations, 
cloth. Price #J 00 

Munn &Co., Publishers, 36 1 Broadway, N.Y. 




Asbestos and Magnesia Products 



i 



STEAM PIPE AND BOILER COVERINGS 
ASBESTOS PACKING (For all purposes). 
ASBESTOS FIRE-RESISTING CEMENTS. 
ASBESTOS BUILDING MATERIALS. 



"J-M" ASBESTOS ROOFING. 
ASBESTOS FABRICS. 
KEYSTONE HAIR INSULATOR. 
ELECTRICAL SUPPLIES. 



M, W. JOHNS-MANYILLE CO. 

NewYtrk, Milwaukee, Chicago, Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
City, Minneapolis, Dallas. San Francisco, Los Angeles, Seattle. London. 



For Early Publication 

iqmFIigoiioi 

Its Manufacture 

and Uses 

A Practical Treatise 



BASED ON 

Dr. Max Maercker's 

"Introduction to Distillation" 

as Revised by 

Drs. Delbruck and Lange 

COMPRISING 

Raw Materials, Malting, Mashing and 
Yeast Preparation, Fermentation, Distil- 
lation, Rectification and Purification of 
Alcohol, Alcoholometry, The Value and 
Significance of a Tax-Free Alcohol, 
Methods of Denaturing, Its Utilization 
for Light, Heat and Power Production, 
A Statistical Review, and The United 
States Law 

BY 

JOHN K. BRACHVOGEL, M. E. 

450 Pages. 105 Engravings. 
Price, $3.00. 

The latest and most authoritative book 
on the subject based on the researches of 
eminent German specialists. Denatured 
alcohol is one of the most promising of 
the coming industries and its literature is 
extremely limited. 



"The 21 Century Limilsi" 

Fastest Long Distance Train 
in the World, 

Via the 



HVEWYORK 

(Central) 

V LINES . 



"America's Greatest Railroad" 

This magnificent train is equipped with 
Pullman cars of the very latest design and 
hasallthe special features which have made 
the New York Central service so deservedly 
popular. Barber, Baths {Fresh and with Sea 
Salt), Valet, Ladies' Maid, Manicure, Stock 
and Market Reports, Telephone, Steno- 
grapher, etc. 

A dozen other fast trains between 

New York, Boston, 

and 

Buffalo, Detroit, Cleveland, Columbus, 

Cincinnati, Indianapolis, 

Chicago, St Louis, 

the West and 

Southwest 

C. F. DALY 
Passenger Traffic Manager 

NEW YORK 



How to Construct 
An Independent Interrupter 



MUNN & COMPANY, Publishers 

361 Broadway, New York 



In Scientific American Supplement, 1615* 
A. Frederick Collias describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter may be constructed for a large induction 
COil. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605/ "How to Construct a 100-Mile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



DESIGNS. 

Casket name and handle plate, F. K. Allen. 38,353 

Clock frame, J. E. Steinmeier. 38,345 

Comb and brush rack, combined, W. H. 

Motht 38,344 

Gas burner, inverted, T. J. Little, Jr 38,348 

Glass vessel, W. S. Jones 38,346 

Hammock, I. E. Palmer 38,354 

Heating and illuminating device, combined, 

S. S. St. Hoor 38,349,38,350 

Medal or similar article, C. Osborne 38,343 

Nail cap plate, G. R. Wyman 38,351, 38,352 

Ribbon, H. Kamsler 38,355 to 38,359 

Tea shelf, G. F. Nolte 38,347 

TRADE MARKS. 

Ale, Bowler Brothers 58,274 

Ale, George F. Hewett Co 58,279 

Ale and porter, Harvard Brewing Co 58,306 

Ale, sarsaparilla, lemon soda, etc., ginger, 

Westerholm Co. 58,360 

Alloy containing nickel and copper, metal, 

international Nickel Co 58,191 

Ammonia, Scrubb & Co 58,431 

Ammonia, aqua, Columbia Chemical Works. 58,397 
Antiseptic and uric acid solvent, urinary, 

Chemische Fabrik Auf Actien (vorm. E. 

Schering) 58,394 

Beer, Willow Springs Brewing Co 58,247 

Keer, Davenport Malting Co 58,299 

Beer, Voigt Brewing Co 58,329 

Beer and lager beer, Henry Elias Brewing Co. 58,280 
Beer, lager, Peter Schoenhofen Brewing Co. 58,314 

Belting, J. A. & W. Bird & Co 58,248 

Belting, Chesapeake Belting Co. 58,297 

Belting and hose, Revere Rubber Co 58,351 

Belting and machinery packings, Revere Rub- 
ber Co 58,375 

Bitters, stomach, Lash's Bitters Co 58,408 

Boots and shoes, leather, Commonwealth 

Shoe and Leather Co. 58,250 

Boots and shoes, leather, Geo. F. Dittmann 

Boot and Shoe Co 58,301 

Boots and shoes, leather, J. J. Grover's 

Sons 58,303, 58,304 

Boots and shoes, leather, Venor & Mont- 
gomery 58,328 

Boots and shoes, leather, Williams, Hoyt & 

Co 58,331 

Boots and shoes, women's and girls' leather, 

Dunham Brothers 58,300 

Borax, Stapffer Chemical Co 58,424 

Brandy, J. Hennessy & Co 58,308 

Brooches and rings, W. McKittrick 58,285 

Brushes, tooth, T. D. Sinclair 58,265 

Brushes, tooth, W. L. Martin 58,284 

Butter, A. E. Way & Sons 58,178 

Butter and lard substance, Parker Webb & 

Oo 58,173 

Butter, peanut, A. Van Praag 58,208 

Butterin and oleomargarin, Braun & Fitts. 58,168 

Candied fruit, C. II. McFarlane 58,193 

Candies, bonbons, and chocolate candies, M. 

L. Morgenthau 58,194, 58,195 

Canned fruits and vegetables, Booth Packing 

Co. 58,179 

Canned meats, J. & F. Schroth Packing Co. 58,31l> 
Canned salmon, Seufert Brothers Co., 

58,163 to 58,165, 58,175 

Canned sea foods, Kensett & Co 58,230 

Canned tomatoes, H. von Glahn & Son 58,209 

Carbonated non-alcoholic stimulant, H. 

Ahrens . ; 58,332 

-Cards, playing, United States Playing Card 

Co 58,288 to 58,291 

Cards, playing, J. J. Hayden & Co 58,307 

Cards, playing, United States Flaying Card 

Co 58,380 to 58,384 

Chain and chain links, Standard Chain Co... 58,223 

Chairs, Standard Manufacturing Co 58,354 

Champagne, Germania Wine Cellars 58,341 

Chocolates, bonbons, and marshmallows, W. 

W. De Bevoise 58,162 

Cigarettes, Butler-Butler 58,180 

Cigars, J. F. Wilcox & Co 58,177 

Cigars, S. S. Pierce Co.. 58,233 

Clothing, certain named, Isaac Schneer's Son 

& Co 58,345 

Cloths and stuffs of wool, worsted, or hair, 

Bradford Dyers' Association 58,275 

Cocktails, J. M. Cranston 58,337 

Cocktails, Hannah & Hogg 58,342 

Cocktails, Rheinstrom, Bettman, Johnson 

& Co 58,352 

Cocoa and chocolate, Citizens' Wholesale Sup- 
ply Co 58, 169 

Coffee, Smith, Thorndike & Brown Co 58,204 

Collars, cuffs, and shirt fronts of certain 

named material, Celluloid Co 58,393 

Cordials, H. F. Kaufman 58,347 

Cotton goods, drills, and ducks, khaki dyed, 

J. H. Meyer 58,312 

Cream separators, centrifugal, International- 

Harvester Company of America 58,219 

Creams, ointments, and salves, J. A. Dinkier 58,399 
Creams, rouges, and depilatory powders, 

massage, M. R. Aubry 58,388 

Cutlery and edge tools, certain named, Geller, 

Ward & Hasner Hardware Co 58,227 

Cutlery, certain named, Simmons Hardware 

Co -. . 58,234 

Cutters' extension blades, J. B. Bowman.... 58,296 
Dairy products, preparations for coloring, 

Wells & Richardson Co 58,429, 58,430 

Dies, holders therefor, and taps, C. Eiterich. 58,183 

Drumheads, Diamond Whip Co 58,251 

Dust of wood floors, preparation for laying, 

Disinfectant Dustlayer Co 58,400 

Engines, steam Ames Iron Works. .. .58,225, 58,226 
Fabrics, certain woven, H. B. Wiggins' 

Sons Co 58,305 

Fans, motor, Hunter Fan & Motor Co 58,190 

Fence, wire, Keystone Fence Co 58,221 

Ferruginous preparation, Nicolay & Co 58,412 

Fertilizer distributers, International Harves- 

er Company of America 58,217, 58,218 

Filing letters, papers, documents, etc., 

wooden cabinets for, Amberg File & 

Index Co 58,333 

Fireproof starch, Price Fireproofing Co 58,417 

Fishing tackle, certain named, Henry Mil- 
ward & Sons 58,309 

Flooring, Dwight Lumber Co 58,252 

Flour, pancake, Nave-McCord Mercantile Co. 58,196 
Flour, patent process wheat, W. M. Gait & 

Co 58,185 

Flour, self-rising, Topeka Milling Co 58,166 

Flour, wheat. Excelsior Mill Co 58,184 

Flour, wheat, Newton Milling & Elevator Co. 58,197 

Flour, wheat, Schultz, Baujan & Co 58,202 

Flour, wheat, Washington Water Power Co., 

58,210, 58 211 

Flour, wheat, Jenn^son Bros & Co 58,220 

Flour, wheat, Newton Milling & Elevator 

Co 58,410, 58.411 

Food or tonic for horses, cattle, sheep, and 

hogs, Dr. Koch Vegetable Tea Co 58,405 

Furnaces, stoves, and ranges, heating, Hess- 

Snyder Co 58,228 

Gage glasses, water, S. & C, Bishop & Co. 58,235 

Gas burners, Crescent Burner Mfg. Co 58,182 

Gin, Horace Barber Distilling Co 58,258, 58,281 

Gin, C. H. Ross & Co 58,286 

Gin, Bonnie Bros 58,334 

Gin, J. W. Evenden Co 58,346 

Gloves, gauntlets, land mittens, leather, 

E. P. Wheat 58,330 

Goggles, American Thermo-Ware Co 58,167 

Gum, chewing, American Chicle Co 58,178 

Gum, chewing, Great American Automatic 

Vending Machine Co. . . . * 58,187 

Hair shampoo, M. L. Dowell 58,402 

Hair tonics, R. M. Totten 58,426 

Harmonicas, Buegeleisen & Jacobson 58,387 

Hay rack clamps, F. E. Myers & Bro 58,172 

Horns, automobile and motor boat, Post & 

Lester Co 58,262 

Horseshoe pads, Revere Rubber Co. 58,376 

Hoie. fabric, Eureka Fire Hose Co... 58,237, 58,238 

Hosiery, Rice, Stix Dry Goods Co 58,263 

Insulated wires and cables for electrical pur- 
poses, Standard Underground Cable Co., 

58,205 to 58,207 
Insulation, material for, Roessler & Hass- 

lacher Chemical Co 58,199 

Iron and steel sheets, George Adams & Sons 58,186 
Jewelry, certain named, B. A. Ballou & Co. 58,294 
Knives, carvers, and razors, pocket and far- 
riers', A. Kaetor £ Bros 58,320 
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Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

WANTED.— Copies of our "Manufacturer's Index" 
issued some eight years ago. State price. Munn & Co. , 
361 Broadway, New Yorfc. 

FOR SALE.— Engine .Lathe, swings 9"^ in. takes 25 in. 
between centers; complete with full set change gears 
to cut all size threads, 3 to 40 in. ; price only $41.00. Ad- 
dress L. F. Grammes & Sons, Allentown, Pa. 



BUSINESS OPPORTUNITIES. 

STEEL WHEELS to ut any wagon or cart. Made 
any size, any width of tire. Also handy v ago ns with 
low wneels and wide tires. Wood wagons with steel 
wheels, or steel wagons with steel wheels. Log wagons 
and heavy traction wagons of ell kinds, for horses or 
traction engine power. Steel axles of any size and 
shape. Address Electric Wheel Company, Walton 
Square, Quincy, 111 , U, S, A. 

WANTED TO CORRESPOND WITH SOME FIRM 

or firms that do metal spinning. For further particu- 
lars address Dr. Oliver J. West, 215 East 7tb Street, 
Pueblo, Colorado 

CHEAP POWER-WANTED A PARTY OR FIRM, 

to put n the market, a new process lor making steam, 
at small cost. For full particulars address Joseph 
Buckloy, 30 Tenney Street, Methuen, Mass. 

CAPITA-LIST WANTED to form a stock company 
for the purpose of manufacturing and marketing a 
newly invented machine that will produce more 
power than is put in it; demonstrates the trans- 
formation of a horseshoe magnet force into a 
revolution. Models and machine to show. Desirous 
of capita] to exploit same. Opportunity to make 
money rapidly and easily. For further particulars 
address E. C. Relter, 6 Stone Street, Rockville, 
Connecticut. 

COMPETENT BUSINESS MANAGER WANTED 
fora large Machine Manufacturing Plant. Should be 
between forty and forty-five years of age and of good 
address. Must possess executive ability and know how 
to market product when necessary, and have had 
successful experience in this class of business before. 
Good opening for man of energy. Write full particu- 
lars, together with references and salary desired. 
Address "XYZ," Box 773, New York 

A FEW DOLL \RS will start a prosperous mail order 
business. We furnish catalogues and everything neces- 
sary. By our easy method failure impossible. Write to- 
day. Milburn-Hicks Co , 718 Pontiac Building, Chicago. 

INVENTIONS DESIGNED, perfected and made prac- 
tical and valuable. We show bow to make correctly; 
where to manufacture and how to sell. Make Exami- 
nations, drawings, experimental work, etc. Address 
Engineering Dept., Industrial Bureau. Ithaca. N. Y. 

NEWEST DIRECTORY OF CIGAR AND TOBACCO 
Manufacturers, Leaf Tobacco Dealers, etc. Price S3. 
For further information address Tobacco Leaf Pub- 
lishing Co., 82 Beaver Street, New York. 

FOR 8 ALE. -Portable Compressed Air House Clean- 
ing Wagons and Machinery sold to responsible parties 
to operate in cities of from five thousand inhabitants 
upwards. Each Portable Cleaning Plant has an earning 
capacity of from $50.00 to f 70,0-1 per day, at a cost of 
about $8.00 per day. Capital required from $2,010.00 up- 
wards. Stationary Residential Plants also from $350.(X) 
upwards. Over 100 companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers. State references. Address General Com- 
pressed Air House Cleaning Co., 4453 Olive Street, St. 
Louis, Mo. 

I SELL PATENTS.— To buy or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building. Buffalo, N. Y. 

WE MANUFACTURE METAL SPECIALTIES of 
all kinds. Best equipment. Send sketch or model for 
estimate, stating quantity. Hayes Manufacturing Co., 
465 7a Maybury Avenue, Detroit, Mich. 



TYPEWRITERS. 

TYPEWRITERS OUR OWN MANUFACTURE.— 

Fully guaranteed at special prices to those who will 
recommend the American $50 Typewriter to their 
friends. American Typewriter Co., 261 Broadway, N. Y. 

TYPEWRITERS. — Caligraph, $5 Hammond, $10. 
Remington, $12. Remington two-color ribbon attach- 
ment, $18. Send for catalogue. Typewriter Co., Dept. 
L, 43 W. 125th Street, New York City. 

CLEARANCE SALE.— Remingtons, Densmores, Jew- 
etts. Blickensderfers, Williams, $12.50. Franklins, Pos- 
tals. Hammonds, $10. Underwoods, Olivers, $35. Orders 
tilled or money back. Standard Typewriter Exchange, 
Suite 45, Broadway. New York. 

WANTED, Thoroughly experienced experimental 
mecbanic3 on typewriter work by one of the front stn <ke 
visiole writing machine companies. Positions perma- 
nent. Highest wages. Address XX, Box 773, N. Y. 

SPECIAL BARGAINS.— RemingtonNo 2. writingtwo 
colors; Densmore, Hammond, Franklin$15 each, shipped 
privilege of examination. Write for complete cunuloyut- 
" F," Ragle Typewriter Co., Suite 11, 237 SrOttAwAJ, H, V. 

TYPEWRITERS. -All makes, all prices. Twelve 
stores in principal cities. Catalogue and address of 
nearest store sent on request. The Typewriter Ex- 
change Company, Depl. A, 343 Broadway, New York. 

POSTAL Typewriter $25. Only real typewriter at low 
cost. Combines Universal Keyboard, strong manifold- 
ing, mimeograph stencil cuttlne. Visible writing, in- 
terchangeable type, prints from ribbon. Imperfect 
alignment impossible. Will stand hardest wear; practi- 
cally accident proof. Agents wanted. Write Postal 
Typewriter Co., Dept. 17, Norwalk, Conn. 



HELP WANTED. 

ENGINEERS— Civil, Electrical, Mechanical, Struc- 
tural. Wanted for responsible positions at$l.OO0-$5,00O. 
Services strictly confidential. Offices in 12 cities. Write 
us co-day. Hapgoods, 305 Broadway, New York. 

WANTED.— A Foreman to take charge of machine 
shop in manufacturing plant, having from 12 to 14 ma- 
chinists in his charge. Applicant must be thoroughly 
posted in the manufacturing of blanking and drawing 
dies. Good position for the right party. State salary 
and give references. Foreman, Box 773, New York. 

WANTED. -Salesmen to handle high grade, art post 
cards as side line. S ationers, hotels, newsdealers, cigar 
stores, drug stores. dry goods merchants, all handle post 
cards. Excellent chance to make big money on the siae. 
K R Gould, care Rotograph Co., 684 Broadway, N. Y. 



PARTNERS WANTED. 

WANTED.— A Partner with money to manufacture 
ami place upon the market a teed water regulator for 
boilers. I am also willing to give it on royalties. For 
further particulars apply to A. A., 140 Fifth Avenue. 
New York City. 



PHOTOGRAPHY. 



INTERESTED IN PHOTOGRAPHY 7 Then send 
25c. for 3 months subscription to the leading American 
Photographic Magazine for over a generation. The 
Photographic Times, Room S. 39 Union Sq„ N. Y, City. 

WE PHOTOGRAPH any thine, anv where, any time. 
Building, Paintings. Plans, Models, Machinerv, Estates, 
etc. Illustrations for Advertisers. The General Photo- 
graph ing Co ,1215 B'way, Daly's Theatre Bldg., N.Y. City 

LUMIERE PLATES, PAPERS & CHEMICALS. 
For 30 years the standard in Europe. A free Sample for 
the asking. Write N. Y. Office, 11 West 28th St. Fac- 
tories, Lyons, France, and Burlington, V"t. 



PATENTS FOR SALE. 

FOR SALE. — Patent Check and Waste Valve. 
Patent No. 782,966. Patent issued February 21. 1905. 
For further information write C. W.Kenner, Britton, 
South Dakota. 

WANTED.— Purchaser Canadian rights (just "issued) 
of "Rapid" Turbine Tube Cleaner. Adopted U. S. 
Navy. Guaranteed superior to any. Free trial machine 
for tests. Andrews Mfg. Co., Rockaway, N. J. 

PATENT FOR SALE.-1 want to sell outright the 
proprietary rights in my new Improved Metal Fence 
Post, sure to be used in all parks, farms and gardens. 
C. C. Dolan, 324 Green Street, Lockport, N. Y. 

PATENTS SOLD ON COMMISSION.-If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively, 



MACHINERY FOR SALE. 

ALWAYS ON HAND, good second-hand machinery, 
also boilers and engines, dynamos and motors ; from 
smallest to largest. Write us before ordering elsewhere. 
Liberty Machinery Mart, 138 Liberty St.. New York. 

THE VERY THING-A HAND PLANER. Only 
$40. New, good, guaranteed. Has self-hardening tool, 
outlasts dozen files. Address Ideal Machine works, 
Brooklyn, N. Y. 



STEAM BOILERS. 



THE RECORD of the Hogan Water Tube Boiler 
proves it the safest, most reliable and efficient steam 
generator known. Built only by James Dean, Ridge- 
field Park, N. J. Information for the asking. 



FACTORY AND MILL SUPPLIES. 

FACTORIES. CUT DOWN YOUR INSURANCE by 
putting in a Caldwell Tank and Tower for fire protec- 
tion. Once up, no further expense. Endorsed by all 
insurance companies. References in every section. 
Arkay atavo Cfflu of Columbus, Mies*, aaye: Saves us 
$20 a month." Illimmtecl Catalogue and Price List 
free. W. E. Caldwell Co., Station QD, Louisville, Ky. 



GAS-LIGHTING APPLIANCES. 

THE "PNEU-WAY'» of lighting gasl Lights Wels- 
bachs without electricity from butt on on wall I Easily 
installed, ever lasting. Ask your gas company or write 
Pneumatic Gas Lighting Company, 150 Nassau St., N. Y. 
Thousands in use. 



PATTERNS AND MODELS. 

WE MAKE wood patterns, metal patterns and light 
machine work. Phone No. 1274 Franklin. General Pat- 
tern and Model Co., 178 Centre St., N. Y. City. Write or 
telephone and our representative will be pleased to call 



IDEAL EYE MASSEUR. 

A MOST VALUABLE AND SUITABLE PRESENT 

Indistinct vision, muscular troubles, and chronic dis. 
eases of the eye successfully treated by scientific mas- 
sage. Read illustrated treatise on tne eye. Mailed free. 
The Ideal Co., 239 Broadway, New York. 



DRAMATIC. 



YOUNG MEN WANTED to learn stage management, 
acting, stage dancing, makeup, etc. Engagements 
given to graduates at from $25 to $50 per week; day and 
evening classes; instruction costs about $1 an hour; 
take atrial lesson at $2 and be convinced tbat you can 
learn. For full particulars and information, write, 
telephone, or see Ned Wayburn, 115 West 42nd Street, 
New York. 



ASTRONOMY. 



STARS AND PLANETS.— Learn to know them at a 
ii'\;\~.Vi-: Astronomy in simplest and most fascinating 
lorm. The Revolving Planisphere shows clearly prin- 
cipal stars visible any hour in year. Simple, lumrly re- 
liable Only 83c. T. Whlttater, Publisher, 123 Blbl« 
House, New York. 



ACETYLENE GENERATOR PATENT 
FOR SALE. 

A. Ross system, carbide to water, measured quanti- 
ties. No. fi9j,?73 1.1900) for stationary lighting. B. Water 
to Carbide, No. 738,070 (1902) for use on vehicles, abso- 
lutely steady supply without attention from user, and 
unaffected by vibration. Apply J. T. Williams & Co., 
Ltd., Acetylene Engineers, Birmingham. 



EXPERIMENTAL WORK. 

JOHN F. PITZ, INC., 89 FRANKFORT ST., makers 
of patterns and models. Every facility for aiding in- 
ventors to perfect tneir ideas. Large and small contracts 
executed promptly. Machine patterns a specialty. 



SCHOOLS AND COLLEGES. 

PATENT LAWS AND OFFICE PRACTICE.-Thor- 

oughly practical course by mail for attorneys and in- 
ventors. Postal brings free SDecimen pages and full in- 
formation. Cor. School of Patent Law, Dept. A, 1853 
Mintwood Place, Washington, D. C. 



LET THE L ARG ES V Fountain Pen Manufacturer to 
the mail-order and export trade send you direct a 14- 
karat, solid gold, diamond-pointed, all hard rubber 
fountain pen for a dollar. Established 21 years. Ira S. 
Barnett,2lBeekman Street, New York City. 



Lamp and lantern globes, R. E. Dietz Co., 

58,315 to 58,319 
Leather, shoe and glove, Surpass Leather Co. 58,324 

Linen damasks, G. W. MacCutcheon 58,243 

Linens, plain and fancy, Meyer, Martin & Co. 58,369 
Macaroni and spaghetti, Michigan Macaroni 

„ Co : 58,171 

Magazine or periodical, Ores & Metals Pub- 
lishing Co 58,413 

Magazines, periodical. Geo. N. Lowrey Co.. 58,254 
Malines and mousselines, Poncet & Neeser. . 58,244 

Malt, extract, Heissler & Junge Co 58,188 

Matches, safety, Nitedals Taendstikfabrik. . . 58,313 
Meats, certain named, John C. Roth Packing 

Co. 58.192 

Medical compound, liquid, Slack & Griggs.. 58,423 
Medical preparations for catarrh, bronchitis, 
asthma, and hay fever, Doctor Blosser 

Ar C?- , 58,401 

Medicinal preparations, certain named, Gerstle 

Medicine Co 58,404 

Medicinal preparations, certain named, J. 

Strohauer 58,425 

Medicines for bronchial and pulmonary af- 
fections, Choate Drug and Chemical Co. 58,395 
Needles and crochet hooks, hand sewing 

and knitting, Henry Milward & Sons.. 58,215 
Needles, hand sewing, H. Millward & Sons. 58,216 
Newspaper or periodical, C W. Coplen. . . 58,363 
Oil, kerosene, Wessels, Kulenkampff & Co. 58,386 

Oils, illuminating, Warden & Oxnard 58.385 

Oils, lubricating, Haggerty Refining Co 58,255 

Oleomargarin, Capital City Dairy Co 58,161 

Paint and varnish removers, J. Lucas & Co. 58,241 
Paint or coloring material, J. Lucas & Co.. 58,240 
Paint, waterproof structural and exterior, 

Atlantic Refining Co 58,273 

Paints and painters' materials, certain nam- 
ed, Thomson Wood Finishing Co 58,325 

Paints and varnishes, Bridgeport Wood Fin- 
ishing Co 58,236 

Paints, enamel, J. Lucas & Co 58 242 

Paper bags, Union Bag & Paper Co., 

58,326, 58,327. 58,427, 58,428 

Paper, drawing, Keuffel & Esser Co 58,259 

Pens, stylographic and fountain, Sanford & 

Bennett 58,420 to 58,422 

Perfumery and toilet waters, Citizens 

Wholesale Supply Co 58,396 



NOT FOR FARMERS ONLY 




Is not only 



The Leading Journal of Agriculture 

and positively 

The ONLY Agricultural NEWSpaper 



but also 



The one weekly devoted to country life which no suburban resident and 
no city owner of a country place can afford to be without. 

Every department edited by a specialist recognized as a leading authority 

in his line. 



Best Reviews of the Crops. 
Best Accounts of Meetings. 



Best Market Reports. 
Best Everything. 



Subscription, $1.50 ; Four Month's Trial, 50 cents. Specimen copies free on request. 
LUTHER TUCKER & SON, ALBANY, NEW YORK 




I H. P. CASOLINE 
ENGINES 



1ARDNER 

Simplest, safest, lightest running, most compact 
xai durable engine built. Always ready to run ; 
never out of order. The ideal engine for driv- 
ing motor boats, dynamos, lathes, water and 
air pumps, and for every nractical purpose 
whtre light motive ptwer is required. 

Engine complete as shown herewith sent 
C. O. D. anywhere in the world for $50* 
Or complete set vt mtttfe ouHnjrsand detailled 
blueprint with iusLnjtlLfjikft tivw to build the 
engine yourself for $12. Write to-day for 
descriptive pamphlet and full information. 

JOHN W. GARDNER 
1037 Goodfellow Avenue, St. Louis, Mo, 




Frictionleas 
Metal * 



that 



lEnplieu. Sultuhetl ciiEttfiiiera ar* ihc Utsturpuiiirnt. 

ptinuB in iha pliant by reducing lotip; eipuusivu a! up! 

of machinery to babbitt ft, by the one uf Frfattonlftsa. 

tfrJcttonleM MctulCo-, riiestmii tit., i, 9fctt£$msog*« Tenn 



Iwbbitl 

is all 

n&ma 

i can reduc* #x- 

I tearing dOwE 




■ tse in Unices, Banks, Schools, etc. 

There's Nothing "Just as Good' 

See that your papers are fastened 
together securely by using Wash 
burne's Patent Adjustable 

'an v " paper 

U. IV. FASTENERS 

The "O. K." has the advantage 

of a tiny but mighty, indestrueti- 

I Die piercing point, which goes through every sheet, cn.»cting | 

I with a small protecting sleeve, to bind and hold with a Dull- 

I dog grip. So slipping. Handsome. Compact. Strong. 

I Easily put on or taken off w ith the thumb and finger. Can be 

used repeatedly, and they always work. Made ot brass. 

Three sizes. Pot up in brass boxes ot 100 Fasteners each. I 

At ail enterprising Stationers. Send 10c. for sample box of 50, 

I assorted siv.es. Booklet free. 

Liberal discount to the trade. 

JAMES V. WASHBCKNE, Mfr. 
Syracuse, N. Y. 



THE WIZARD'S KNOT 

The Kins of Puzzles. '\'he most ingsulou* . 

novelty of the century. Easily taken ajurt, but ' 

my, O I The boy who solves it in an hour has a fu- 
ture before him. "I could die laughing to see Teddie 
working at that puzzle." Will you tackle it! Beau- I 
tif ully finished in stained wood, $$m fOB-lpjild for 50c 
The Wizard's Knot Co., York, Pa. { 



YOUR PATENT 

Carefully Developed nay Be a Success! 

Development of ideas, experiments, models. Spe- 
cialty, small machinery and fine Instruments. Modern 
aauinmenie. Technical office. DIPUTCD RRflS 
Median. Electrical Engineers lUUnlLil unuo. 
and Manufacturers. 115 Court Street, Hoboken, N. J. 
Two minutes from D. L. & W. Depot. 




i 



OUT JANUARY 12, 1907 
The Special 

Automobile 
Number 

of the 

Scientific 
American 

Handsome Cover in Colors 
Lavishly Illustrated 

Price 10 Cents 



THIS SPECIAL NUMBER will contain a 
greater number of detailed descriptions of 
improvements in construction of all Ameri- 
can Automobiles than ever before published. 
Engines, transmissions, steering gears, axles, 
frames and all other parts of importance will be illus- 
trated and described in detail. 

There will also be a page of Automobile Novel- 
ties, consisting of various accessories of use to the user. 
The description of new features will be more 
complete than ever before, and the issue will show, 
in a condensed form, the progress which has been 
made in automobile construction during the past 
twelve months. 



ORDER FROM YOUR NEWSDEALER OR FROM 

MUNN & CO., 361 Broadway, New York City 
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Scientific American, 



December 22, 1906. 



FOR THE HOLIDAYS 



BOUND VOLUMES 

American 
Homes and Gardens 




T 



HE bound volume of "Ameri- 
can Homes and Gardens" 
for 1906 offers one of the most 
attractive holiday gifts of the 
year, dealing as it does with 
everything relating to the house 
and its surroundings. It contains 
hundreds of beautiful illustra- 
tions of good size, showing how 
rooms should be decorated, how 
furniture should be arranged, how gardens should be 
laid out, etc., and articles of a kindred nature. A 
specialty is made of moderate-priced houses, the 
designs for which are accompanied by floor plans. 
In no other book can be found the same amount and 
variety of material devoted to the home, its surround- 
ings, and country life in general. Each number has 
an illustrated account of a personal visit to some noted 
mansion. The price of this handsome volume, prepaid 
to any address in the United States and Canada is $5. 00. 



361 



MUNN <& COMPANY. Publishers 

Scientific American Office 

BROADWAY NEW YORK 



FOR THE HOLIDAYS 

American 
Estates and Gardens 

4to. 11x13^ inches. Illuminated cover and 
275 Illustrations. 340 Pages. Price $10.00 



By BARR FERREE 

Editor of American Homes and Gardens, Corresponding 

Member of the American Institute of Architects and 

of the Royal Institute of British Architects 



A 




SUMPTUOUS book dealing 
with some of the most stately 
houses and charming gardens in 
America. The illustrations are 
in nearly all cases made from 
original photographs, and are beautifully printed on 
double coated paper. Attractively bound. This 
book is one of the most beautiful books of the holiday 
season, and will fill the wants of those who desire to 
purchase a luxurious book on our American homes. 
Send for illustrated prospectus. 

Special Offer.— For $10.00 we will send a copy 
of this great work and enter your subscription to 
"American Homes and Gardens" for a year. A 
$13.00 combination for $10.00. Book may be sent 
to a different address if desired. 



36 1 



MUNN «. COMPANY. Publishers 

Scientific American Office 

BROADWAY NEWYORK 



$3.00 A YEAR. 



PUBLISHERS" 
NOTICE 



PUBLISHERS" 
NOTICE 




American 
Homes; an* #arbeng 

$3.00 a year; or. with the SCIENTIFIC AMERICAN, $5.00 a year. 
Measures 10% x 14 inches. 72 Pages. Colored Cover. 

^T[ This is a thoroughly practical magazine, dealing -with 
^1] the home and its surroundings. An ideal journal deal- 
ing not only with buildings but with country life as well. 
The aim of the magazine has been to stimulate among its 
readers a wider interest in the beautifying of the home. 
The articles deal with not only the house exterior but the 
interior plans and arrangements and the subject of decora- 
tion as well. The garden, as an adjunct or frame of the 
mansion, receives its full share of attention, and each issue 
contains examples of artistically planned gardens, large and 
small, old and new. There will be published in each issue 
some large estate, and the reader will be taken over the 
buildings and grounds as a visitor. There will also be pub- 
lished articles dealing with all phases of practical country life. 



$3.00 A YEAR. 



«W5* /■ 'i | RICA ■- :■.■.■:!'..'.:;• r: .■, ;: c- 1 N a 

Tfe^fcJSirJ Hw* 



■") <u *-U* mint w *mr, a 
4^+H •!-* n > Law. h ■ ikhih. 
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■DURING 1907 ARTICLES WILL BE 
PUBLISHED ON THESE SUBJECTS : 

The Home Roof — A Neglected Opportunity; 

How a Woman Made a Worn-out Farm Pay ; 

The Iris Garden ; 

The Kitchens of Our Forefathers ; 

Cement and Concrete in the Formal Garden ; 

Flowers for House and Table Decoration. 



* t 



A Sheraton Sideboard in a New England Hcae 



A MINIATURE ENGRAVING 



DURING 1907 ARTICLES WILL BE 
PUBLISHED ON THESE SUBJECTS: 

Well designed Applique for the Home ; 

A Naturalistic Garden designed by its owner ; 

Something Concerning Driveways ; 

Life on an Olive Ranch ; 

Longfellow's Home; 

Curtains and Draperies. » 



tfjT The magazine is beautifully printed on heavy coated paper, and is elaborately illustrated by handsome engravings made from photographs taken especially for 

Til this publication. The colored covers change monthly (see reduced black and white specimen above). AMERICAN HOMES AND GARDENS 

should have been a place in every home. Send $3.00 to-day and receive the beautiful November and December issues without charge. Three sample copies, 25c. 

MUNN fr COMPANY, Publishers, Scientific American Office, 361 Broadway, New York 



December 22, 1906. 
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Valuable Books 

Home Mechanics 



for Amateurs 



This 



:•'■' HOME 
MECHANICS 
•■/■"■'• 
AMATEURS 



: :lnnfcan \ 



book has achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies bas been 
ordered. It is by far the 
largest and best boob on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the " only ' ' way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
boob could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

37cTPages 326 Engravings Price $1.50 
TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 

rages. 9C0 Illustrations. Cloth Bound, Postpaid, 

$5.00. Half Morocco, Postpaid, $7.00. 

EXI'l'HUMKNTAli 8CIENCHJ is so well known to 

many of out- readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that ihe many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages; Since the last 
edition was published, 
won d erf u I develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It- 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
M order to make it tbor- 
oughly up-to-date, and 
with this object in view 
some 200 pages b ave 
been added. On ac- 
couut of the increased 
size of the work, it has 
been necessary to divide 
it into two vol umes, 
handsomely bound in 
buckram. 




REVISED and ENLARGED EDITION 



Cyclopedia 



The Scientific American 

Of Receipts, 
Notes and 9 
Queries. V 
15,000 Receipts. 734 Pages. 
I'i ice, $5.00 in Cloth. $6.00 in Sheep. $6.30 
in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 Mew Formulas. 

The work is so arranged 
as to tie of use not only to 
the specialist, but to the 
general rea der. It should 
nave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 




MAGIC 




Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. Tbe illusions 
are illustrate d by the 
highest class of engrav- 
ings, and tbe exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs th em- 
selves. Conjuring, large 
stage illusions, □re-eat- 
ing, s w o r d-swallowing, 
ventriloquism, mental 
m a g l c , ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be tbe Stand- 
ard Work on Magic. 
568 pages. 420illus. Price $£.'.? 0. 



JUST PUBLISHED 



Scientific American 
Reference Book 

l2mo. 51<> Pases. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
nessman. It deals with mat- 
ters of interest to everybody. 
The book contains 50,000 facts 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
•'Scientific American Refer- 
ence Book " has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
of Government reports alone. 
It is a book of everyday refer- 
ence-more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone have made it possible for the publishers of 
11 the Scientific American to present to the purchasers 
Of this book a remarkable, aggregation of information. 

[MUNN & CO., Publishers, 361 Broadway, NEW YORK 




Periodicals, bulletins, and directories, car- 
pet and upholstery trade, J. R. Kend- 
rick 

Pianos, Kohler & Campbell" ...;.'. 

Pianos, E. B. Marryatt 

Pianos and organs, Williams Organ & Piano 
Co x 

Pianos and organs, W. Gerner 

Pickles, Passano & Co 

Pills, liver, W. J. Burdick Medicine Co. . . 

Plaster of Paris, J. B. King & Co 

Plated flat ware for table use, including 
knives, forks, and spoons, International 
Silver Co : 

Pretzels, F. P. Nistle 

Razors, razor blades, shears, and scissors, 
Rolka & Klein 

Remedies for dyspepsia and stomach ail- 
ments, Cachoid Co 

Remedies for epilepsy, O. Battista 

Remedy for certain named diseases, R. V. 
Pierce 

Remedy for complaints peculiar to females, 
R. V. Pierce 

Remedy for fevers, Pratt Pood Co 

Revolvers, pistols, rifles, and shotguns, 
Harrington & Richardson Arms Co. 58, 257, 

Ribbons, v ischer & Co 

Ribbons, W. Sarasin & Co 58,377, 

Rifles and guns, Colt's Patent Fire Arms 
Mfg. Co. 58,249, 58,277, 

Rings, finger, J. B. Bowden & Co 

Rock and rye, Hannah & Hogg 

Rock and rye, Theobald & Son Co 

Rope, cord, twine, clothes, chalk, plow, 
binding, and wrapping lines, Hoffman- 
Corr Mfg. Co 

Rubber combs, hard, American Hard Rub 
ber Co , 

Rubber goods, certain named, Rubber Cloth- 
ing Co 

Rum, Medford, Hannah & Hogg 

Rums and arracks, C. F. Lauber 

Salt, table and dairy, Diamond Crystal Salt 
Co 

Salves, W. R. Lott 

Sardines, R. J. Rogers 

Seeds, grass and field, Albert Dickinson Co. 

Sheet metal working machines, Niagara Ma- 
chine & Tool Works 

Shock absorber, Graham & Goodman 

Shoes, leather, Fleishman, Morris & Co 

Sofas. Jamestown Lounge Co 

Spectacle and eyeglass frames and mount- 
ings, Merry Optical Co '. . . . . 

Starch, laundry, H. Kohistamm & Co. 58,406, 

Steel, tool, Columbia Tool Steel Co 

Stogies and cigars, E. H. Kerner 

Stone root and gin, W. L. Weller & Sons. 

Stoves and ranges, St. Louis Union Trust Co. 

Stoves and ranges, heating and cooking, 
Blakesley-Tuttle Stove Co 

Suits, vests, coats, etc., men's and boys', S. 
W. Peck & Co 

Tablets, pastils, suppositories, etc., A. M. 
Rinehart 

Talking machines, Englewood Co. Consolidat- 
ed Factories 

Tapes, bindings, and braids, woven, Hoff- 
man-Corr Mfg. Co 

Tea, Japan, Smith, Thorndike & Brown Co.. 

Thread and spool and sewing cotton, Ameri- 
can Thread Co 58,270 to 

Tonic, Raimer Heinly Co 

Tonic beverages, non-alcoholic, Cal-y-cine Co. 

Trees, peach, J. A. Foreman & Son 

Trousers, L. Moses & Co 

Violin and guitar strings, F. Steadman.... 

Watches, watch cases, dials, and works, 
Abraham & Straus 

Waterproofed fabrics, Cravenette Co 

Whisky, William H. Lee & Co 

Whisky, A. W. Lemcbe 

Whisky, Rieger & Lindley 

Whisky, Mallard Distilling Co 

Whisky, H. C. Myers 

Whisky, Roewekamp Bros. 

Whisky, S. Streit & Co 

Whisky, Ullman & Co 

Whisky, Sam Barets Importing Co 

Whisky, Belmont Distillery Co... 

Whisky, Records & Goldsborough 

Whisky, C. H. Ross & Co 

Whisky, Brennan & Ward 

Whisky, Chas. Shaffner & Co 

Whisky, V. Franz Co. 

Whisky, Geo. Benz & Sons 

Whisky, George F. Hewett Co 

Whisky, Manv, Blane & Co 

Whisky, R. M. Rose Co 58,349, 

Whisky, Simon & May 

Whisky, N. M. Uri 58,355 to 

Whisky, Vaccaro Cigar & Liquor Co 

Whisky, J. Moroney 58,370, 

Whisky, F. S. Scherer 

Whisky, J. H. Friedenwald & Co... 



58,367 
58,283 
58,368 

58,246 

58,302 
58,174 
58.^00 
58,170 



58,198 



58,201 



58,389 



58,414 
58,410 

58,365 

58,292 
58,378 

58,278 
r>s,:ifw 

58,256 

58,267 



58,189 
58,361 

58,322 

58,311 

58.398 
58,409 
58,200 
58,293 

58,232 

58,214 
58,372 
58,366 

58,222 

58.4i)7 
58,181 
58,231 
58,359 
58,2 24 

58,213 

58,374 

58,419 

58,253 

58,344 

58,203 

58,272 
58.418 
58,276 
58,364 
58,373 
58,323 

58,269 

58,298 
58,212 
58,239 
58.2-15 
58,260 
58,261 
58,264 
5S.2GC, 
58.208 
58,287 
58,295 
58,320 
58,321 
58,:;r:r> 
r>s..'tt0 

58,338 
58,339 

5s,:;io 

58.:: is 

58 350 
58.353 

58,357 
58,358 
57,371 
58,379 
58,403 



LABELS. 

'Balm of the West," for a salve for the cure 

of eczema, piles, and corns, Mrs. O. 

M. Risser 13,257 

"Earth's Tasteless Castor Oil," for castor 

oil. J. M. Barth 13,253 

"Curative Elixir of Doctor Henoch," for 

medical compounds, J. R. Avellanal. . . . 13,251 
"Dr. Hasson's All Healing Lung Salve," 

for a salve, J. E. Hasson 13,256 

'Gunlpck's System of Scalp Treatment," 

for a preparation for the treatment of 

the scalp, Gunlock Hair Remedy Co. . . . 13,254 
'Gunlock's System . of Scalp Treatment," 

for a preparation for treating the scalp, 

Gunlock Hair Remedy Co 13,255 

''Milkmade," for bread, F. B. Washburn & 

Co 13,248 

"Old Jim." for whisky, J. Grossman's Sons. 13,246 
'Paragon," for cylinder washers, Paragon 

Mfg. Co 13,260 

jPruni-Tonic," for remedies for internal use, 

J. W. Hightower 13,250 

■'Royal Hygienic, Royal Southern Mills, Bos- 
ton, Mass.," for cotton sheets, J. F. 

Noera 13,258 

"Royal Southern Mills," for cotton sheets 

and cotton pillow cases, J. F. Noera... 13,259 

"Shield," for lard, Armour & Co. 13,247 

"Stub-Roo Liquid," for medicine, Stub-Roo 

Medical Association 13,252 

"Sulphozone," for a remedy for catarrh, J. 

W. Hightower 13,249 



PRINTS. 

"Alma Mater Cigarettes," for cigarettes, 

G. H. G. Wing 1,857 

"Fall Styles," for clothing, P. W. Fursten- 

berg 1,858 

'How Are Things Down Your Way V for 
■ oiled clothing, A. J. Tower Co 1,860 

'Is Truly Healthful," for a substitute for 

coffee, Milwaukee Lithographing Co 1,856 

'Men's and Boys' Apparel," for men's and 

boys' apparel, H. C. Lytton 1,859 

'Trist Back, National Whist Playing Cards," 
for playing cards, United States Playing 
Card Co 1,861 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided tbe name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of tbe inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 365 Broadway, New York. 



WRITE FOR ESTIMATE ON ANY ARTICLE 

you want manufactured 
Stampings. Models, Exper. Work 

write for free booklet 
the close machine & stampinc co. 

»-70 Hamilton St., Cleveland, O. 



W BALL BEARINGS 

For thrust or weight or both. 
No fitting, just push them on. 
All sizes 1-4 in. Shaft and up. 
10 ete. in Stamps lor samples. 

PRESSED STEEL MFG. CO., 545 The Bourse. Phila,, Pa. 



free trrcwre book 

We will oh request send to you postpaid, this book, also our special 

flans by which you can secure any article in our catalog absolutely 
ree. Write to-day — don't miss this chance. J. Andrae *fc Sons 
Co., 114 W. Water Street, Milwaukee, Wis. 



uEJAl/luSS Corliss Engines, Brewers 

and Bottlers' Machinery. THE VII.TBR 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 



MfinFI? * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO.. 228.229 South Street, New York 



Expert Manufacturers 
Fine Jobbing Work 



liiLiJjUM 



# INVENTIONS PERFECTED 

X UNION MODEL WORKS 

tVJ 193 S0XLARK St. CHICAGO. 



Model and Experimental Work. V ears of ex- 
perience. M. P. Schell, 1759 Union St., San Francisco 



MODELSf 

ESTABLISHED I867S1 



CHICAGO MODEL WORKS 

179 £ MADISON S> CHICABO, ILL. 



BE A WATCHMAKER 

Send for our free boot, How to Tie a Watchmaker. Stone 
School of Watchmaking, 904 Globe Bldg., St. Paul, Minn. 



crrrpEs 

■ ^ \m \J ' SEND FOR 

w ■ Catalogue 

■■: W.& D. MO GEY. 

BAYONNE CITY. N.J 



METAL POLISHES.— FORMULAS FOR 

Putz Pomades, Pastes. Liquids, Powders and Soaps for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. l'-JS'i, l'JSS and I'JSS'l. 
Price 10 cents each from this office and all newsdealers 



Telegraphy 



Circular free. Wonderful 
automatic teacher, fl stvlfs 
*2up. OMNIGRAPH 
CO., Dept. 52, S9 €ort- 
landt St., New York. 



, Tfc'—i w^\?.>m Circulars, books, newspaper, 

IJ^I Hit 1UUI Press $5. Large size $18. 

\ ^ -x_____ Money saver, maker. All 

fl/V II eas y* Printed rules. Write 

*W"* " ** factory for catalog, presses, 

liA T*/f O tv P e - paper, cards. 

Vill HO THE PRESS CO., Ueriden, Conn. 




Are you interested in Patents, Mode) or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 

KNICKERBOCKER MACHINE WORKS, Im , 
8.10-1S Jones Street, New York. 



On almost every 000D Car 



You'll see 




with lamps 

Contains ready-generated Acetylene Gas ready 
for use at any time at the turn of the key. 

Forty hours light at the turn 

of a key. 
Tanks last FOREVER. 
No bother. No trouble. 
No Carbide. No Water. 
No Dust. 
Just pure white light at the turn 

of a key. 

This little tank holds enough Compressed 
Acetylene Gas (already generated and puri- 
fied) to supply two big la nps for forty hours. 
Old empty tanks exchanged for new full ones 
at dealers and garages in over 400 cities. 




Address for full particulars 
THE PREST=0-LITE CO., Dept. 27, Indianapolis, tad. 

HOME MADE DYNAMOS. — SCIEN- 
TIFIC American Supplements 161 and 600 contain 
excellent articles with full drawings. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 



/^Concrete Blocks^ 



^ ^"^E HAVE a very Beautiful 
1 W Album containing over Sixty 
ill views of Houses, Churches, 
1 A I Factories, Plants, etc., taken 
If if from different parts of the 
B 1^ country. These are printed on 
heavy enameled paper with 
original halftones, and these halftones 
are made from original photographs— 
not wash drawings — 9 x 12 inches. 
f]] The price of this Album is One Dollar, 
and we will send it to anyone upon re- 
ceipt of price, with the understanding 
that upon receipt and inspection of same, 
if you do not think it is worth the price, 
or in any other way dissatisfied with it, 
return it to us and we will promptly 
return to you the cost price. Anyone 
interested or half-way interested in 
Concrete Construction in any form 
should have one of these. Write for 
machine catalogue— free. 



Harmon S. Palmer Company 
1450 Girard Street, Washington, D.C. 
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THE WEALTH 



1 



1 Patents Patents 

f ) )0F NATIONS ( ( 



A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our 
* Patent system is responsible for m\ich of our 
irvd'ustria.I progress and our success in competing 
.A j in the markets of the world. The vatlue of a 
gJ^Mf E successful Patent is in no degree commensurate 
" with the almost nominal cost of obtaining it. In 

. order to obtain a Patent it is necessary to employ 
a Patent Attorney to prepare the specifications and draw the 
claims. This is a special branch of the legal profession which 
can only be conducted successfully by experts. For nearly sixty 
years we have acted as solicitors for thousands of clients in all 
parts of the world. Our vast experience enables us to prepare 
and prosecute Patent cases and Trade Marks at a minimum of 
expense. Our work is of one quality and the rates are the same 
to rich and poor. Our unbiased opinion freely given. We are 
happy to consult with you in person or by letter as to the proba- 
ble patentability of your invention. 



Hand Book on Patents, Trade Marks, etc., Sent Free on Application 



MUNN 6, COMPANY vg v« Solicitors of Parents 



Branch Office 
62S F Street, Washington, D. C. 



Main Office 
361 BROADWAY, NEW YORK 



DON'T BUT GASOLINE ENGINES 



VNT1L YOU INVEST/GATE 
"THE MASTER WORKMAN," 

__. _._. _ a two-cylinder gasoline, kerosene or 

alcohol engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costa 
Less to Buy— Less to Run. Quickly, enslly started. Vibration practically overcome. Cheaply mounted on anv wamon, It is a combination portable, stationary or traction 
euglne. Send fox. Catalogue. THE TEMPLE PUMP CO., Mfrs.. Meagher and 15th St8.. Chicago. THIS 13 OUR FIFTY-THIRD year. 



48o 



Scientific American 



December- 22, 1906. 




Rubber Elevator & 
Conveyor Belting 

FOR CONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., etc. 

SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 

NEW YORK BELTING & 
PACKING CO., Ltd. 

91-93 Chambers Street, New York 



SEND S1.00 NOW 
FOR OUR NEW AMERICAN BOOK 

How To Make Alcohol 

and De-Nature it, from Farm Products, forusein Farm 
Engines, Automobiles, Heating and Lighting. Com- 
plete instructions. Stills illustrated. New Free Alco- 
hol Law and Government Regulations. 

SPON & CHAMBERLAIN 
123 S. A. Liberty Street - NEW YORK 



B355J13 

Stationaries, Portables, Hoisters, Pump- 
i ers. Sawing and Boat Outfits, Combined 
1 with Dynamos. 

Gasoline. Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




Ail varieties at iowes[ priceB. Best itailroad 
Track and Wagon Or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicyciee, Tools, etc. Save 
Lists Free Chicago Scale Co., Chicago, 111. 



ELECTRO MOTOR, SIMPLE, HOW "TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to. make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. fj41. Price 10 cents. To be 
had at this office and from ail newsdealers. 



I LEARN TO BE A WATCHMAKER 

■ ._- D<.«.41a., n„i..+„,.i,„i,. l„r.tJ+..+„ 




Bradley Polytechnic Institute 

Horological Department 
Peoria, Illinois 

Formerly Parsons Horological Inst. 

Largest and Best Watch School 

in America 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 



Bausch & Lomb 

Magnifying Glasses 



For o/er half a 
century our 
work has been 
the making of 
lenses. When- 
ever you need a 
pocket glass be 
sure to get a 
B. A L. They 
are shown here, 




i lenses, vulcanite mounting, 50 cents 



Larger size, 75 cents. CATALOG FREE. 

Bausch <£■ Lomb Opt. Co., Rochester, N. Y. 

Nl.w York Boston Washington 

Chicago San Francisco 



SENSITIVE LABORATORY BALANCE 
By N. Monroe Hopkins. This " built-up '* laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and It will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1IS4. Price 10 
cents For sale by munn & Co., 361 Broadway, New 
Vork City, or any bookseller or newsdealer. 



Watches with 



a Pedigree 



<W£ 



as* J 



-■■/ ».•* 



when you buy a HOWARD Watch you have a watch with a 

pedigree — a Watch whose origin is certified — accurately adjusted 

to meet every condition influencing its time-keeping qualities. 

The HOWARD Watch is cased by the makers. After being cased it is again 

adjusted, because he HOWARD standard is so high that even this slight change 

of condition must be compensated for in the final adjustment of the 

WATCH 

A watch perfected in this way is far more accurate than one that is put into a 
case not made for it and regulated by the hairspring regulator. 

Every HOWARD Watch comes to you complete -case and all — enclosed in a 
velvet-lined, ..olid mahogany cabinet — accompanied by Certificates of Guarantee, 
giving tne movement and case numbers, and the fixed prices at which the com- 
plete watch is sold everywhere. 



$135.00 
112.00 



Sold by all dealers at following prices : 

23 Jewels, adjured to Heat, Cold and 5 positions . 
l-i ... .-.. I.. :.liii.l.-l I" II. ;.t. I "Id '"« ; l I"-'' 

17 Jewels, adjusted to Heat, t'old and 3 positions 
\1 Jewels, adjusted to Heat and Cold .... 

Open face watches S10.00 less in gold, and S2. 50 less in filled cases. 

For full illustrated description of the various grades send for the "Howard Watch Book: 

E. HOWARD WATCH COMPANY, South St.. Waltham, Mass.. V. S. A- 



14-K Gold Cases 
Extra Heavy 



$150.00 
127.00 
110.00 
05.00 



14-K Gold Cases 
Heavy 



Boss & Crescent 

Filled Cases 

Guaranteed 25 Years 



$92.50 
60.50 
52.50 
37.50 



STEAM USERS 




The original and only genuine 
red sheet packing. 

The only effective and" most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



HOW TO MAKE AJS" ELECTRICAL 

Furnace for Amateur's Use.— The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement, no. 1182. Price 10 cents. 
For sale by MUN> T A Co., 3<U Broadway, New York City, 
or by any bookseller or newsdealer. 




SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 

Used for poll shing machinery, cutlery 
and edge tools of all kinds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing rubber 
which gives it the resilienteff ect. Made 
with either Emory or Carborundum in 
different grades. Write for price list 
and special trade discounts. 

The Springfield Tire and Rubber Co.. 

Springfield, Ohio, U.S.A. 



DURYEA AUTOS 




DURYEA POWER CO., 



If you are thinking of 
getting an auto next 
Spring, write us at 
once for our •* Maker 
to User profit-sharing 
plan," and save money 
Aeyrud Street, Reading, Pa. 



■You Gam 
Whitewash StK& 

One man can apply whitewash or cold water paint to 

10,000 Square Feet of Surface in Ooe Day 

with a Progress Spraying and Whitewashing Machine 

anddo better work than with a brush. It is also adapted for 
spreading disinfectants, destroying inject pests 
and diseases on trees, vegetables 
and other plants, extinguishing 
Are*, washing windows, wagons, 
etc., and other purposes. The macnineis 
really a little water works system 
on wheels because the easy move- 
ment of the pump develops a 
pressure exceeding 80 pounds and 
will raise the liquid more than 
80 feet above its own level. The 
Progress, 12 gallon size, costs 
only $21.00; the 20 gallon 
size $30.00. It will last a 
lifetime and pays for itself 
the first year. Other types 
j of machines sold as low as 
[ $9.00 and $10.00. Write for 
__ detailed description. 

IDayton Supply Co., Dept. R, Dayton, O-HJ 





'Iff 

S*# Model E.T/ 

$525 
A Boulevard Car 

..< HendaoiBely jn^AiMtM^Jd^-^MW-^Bld^-i 
| 4 h. p. Air-coolbd. Wheel steer. Maximum | 
), gpeed, 18, miles. A smart, smooth running ; 
car for four people. 

ORIENT 

Model E. R. 

The smartest vehicle on the road. Ideal for j 
physicians. Easy to drive. 4 h. p. Air- 
1 cooled,' Wheel steer. Speed 24 miles. 1907 
I models are ready for delivery. Write for 
I illustrated catalogue. 

WALTHAM MANUFACTURING CO. 
Waltham. Mass. 




"EXER-KETCH" ™g 

(Patented) AU1V 

Adjustable in size to tit any 
boy or girl as they grow from 
3 years tola years, "beared" 
for fastest speed, but runs 
easier. Stronger ("it's iron')' 
but lighter weight. Rider 
has absolute control riding 
forward or backward, coast- 
ing or climbing a hill. 
"Can't upset." No dead cen- 
ter. "CAN'T .BE. BROKEN and won't wear out." A straight 
pull (ordinary -hand-car- motion), instantly interchangeable to the - 
exact "Rowing and Semi-Rowing" exercise motions, designed 
by a Fhyrician to develop and strengthen the spine and cheat, 
and rest the child's legs. Write for our free offer. 

"Exer-Ketch" Novelty Co. ,106 N. Senate St., Indianapolis, Ind. 




FRICTION BISK DRILL 

FOR LIGHT. WORK. 
lias These Great Advantages: 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety,' the smallest or largest drills 
within its range — a wonderful economv in time and great 
saving m drill breakage. [3^* Send ior Drill Catalogue. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Rockford, 111. 




LEj^iRjsr watch E/EFjk.m-i3sra- 




It's a trade easily learned ; we will show you how absolutely Free of Charge. Our complete Illustrated Instruction book enables you to 
do the work at home giving you every advantage of the apprentice. Instruction Rook and Complete Outfit of Tools by express 
$5.50. Send for our free Wholesale Catalogue of Watches, Diamonds, Jewelry- Clock*, Silverware, etc., with confidential discounts. We will 
also send you free of charge our Watchmakers' Tool and Material Catalogue with Illustrated Instruction Book. WRITE TO-DAY. 
ROGERS, THUBMAN & CO., Jeweler's Wholesale Supply House, 84 to 44 Michigan Ave., Chicago, 111., U. 8. A. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLE5andINF0RMATI0N on APPLICATION. 



NICKEL 

Electro-Plating 

Jpoaratns aid Material. 

THE 

Hanson & Van Winkle 

Co., 

Newark. N.J. 

28 & 30 S. Canal St. 
Chicago. 




A New— Most Exhaustive - and 
Comprehensive Treatise 

ON 

STEEL 

Its Metallurgy 
and Mechanical 
Treatment 

By Harbord and Hall 

IN THE METALLURGICAL SERIES 
EDITED BY 

W. ROBERTS-AUSTEN 

$9.00 



Containing 758 pages. 
37 folding plates, lOO 
micro - sections from 
photographs, e*.nd 270 
illustrations in the text 



NET 



J. B. LIPPINCOTT CO. 

Publishers Philadelphia 



M 






Foronlyi$l you can obtain tht famous 

Ready Draughting Instrument 

which combines six drawing instrumentsin one, 
Roes the work of Compass, Protractor, Triangle, 

Uiile, Square, Scale, etc., and can be carried in the 

pocket. Extra grade Aluminum, by mail,- prepaid $1, 

Money backif dissatisfied. 

Ready Mfg, Co., 601 Livingston Bldg., Rochester, 



±d 




NINTH YEAR ^' 
OF SUCCESS 
3, homes, etc. Agents 
wanted. Get 
catalog. Get 
up club— spe- 
cial discount 



Light Co. 



Box 109 
Canton, Ohio, 





A MONEY MAKER 

Hollow Concrete' building Blocks 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTVJOHN CO. 

615 N. 6th Street, Terre Haute, Ind. 



It Will Tackle Any Screw 

NO MATTER HOW TOUGH THE PROPOSITION 



A practical BGrew-driver. Reversible, automatic, in- 
terchangeable. For driving and drawing screws. Two 
distinct and separate spirals each working independ- 
ently. Each with three bits. Sendfor catalogue. 

GO0DELL-PRATT COMPANY - Greenfield, Mass. 



Keystone Well Drills 




for Artesian and Ordinary Wate 
WpIIs ; Mineral Prospecting and 
Piacer Testing tor Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



Convert 
Your 



Bicycle ,n a t0 Motorcycle 

at small cost by attaching 
the self-starting ERIE 
M H. P. Power Outfit. 

This includes all parts by 
which anyone can easily 
make a powerful, durable 
motorcycle, weight 48 lbs. 
Bolts to frame. Speed 2 to 30 
-_-_ miles an hour. Also '2 and 

3 H« P. Motorcycles. Send stamp for outtit catalog. 

MOTORCYCLE EQUIPMENT CO., Hammondsport. N. Y. 




Toledo jiigjP^^hio,U.SA 

^.125 g^ Why Vulcan Place 

^HtanironWorfcsC°- 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour, illustrated with 21 cuts. See scientific 
America?? Supplement. No. 1202. Price 10 cents by 
mail, from this office, and from ail newsdealers. 




15 to Ml South Clinton Stree: 



